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A timeless gesture throughout humanity. 

Does it constitute the handling of water by 

human hands – or is the very nature of 

water handling us, when we bring our 

hands together in acceptance that the only 

way of grabbing it, is to bow our palm 

before its liquid vividness?                                                                                                                                     
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“…A wholly excellent work and highly recommended reading for any serious student 

of river engineering and water resources management.” 

Callum Coats, leading expert on Viktor Schauberger’s ecotechnology 

Foreword  

River rehabilitation aims at restoring unnatural and poorly live-bearing rivers to more 

natural systems, that are able to harbour a diverse net of native plants and animals again. 

Also, successful river rehabilitation can provide flood protection and improve the quality 

of groundwater and hence drinking water. Therefore, recovering a waterway damaged by 

human activities like pollution, deforestation or channel straightening seems to be a task 

involving great responsibility, not unlike treating an ill patient. While in the human 

health sector we face a variety of “classical” and “alternative” healing methods to choose 

from, most of today’s river rehabilitation attempts seem to treat the rivers with 

“classical” engineering methods. The purpose of this paper is therefore to investigate and 

propose “alternative” methods and concepts of river rehabilitation that could complement 

the more “classical” achievements of waterway recovery. 

With this attempt to expand the knowledge in river rehabilitation design, the author 

hopes to encourage the reader to be open to interesting holistic concepts. And hopefully 

this work is enjoyable and interesting! The content herein represents but a choice of 

various potentially significant concepts and holistic views that inspired the author to 

sketch a synthesis regarding the handling of water and the design of a river rehabilitation 

project. And quite sure, there are many more interesting views that could be integrated in 

an ongoing process. Therefore the synthesis and conclusions presented herein will by no 

means be exhaustive. Although this work reflects some cultural or religious issues in its 

state-of-the-art analysis, the author and his work refrain explicitly from any religious 

implication whatsoever! However, excluding these ideas would compromise the author’s 

freedom to look for patterns that hopefully enable him to get a bigger picture. Science – 

or perception for that matter – has always been a product of its age and culture, it can be 

utilized to repeat the momentary state of knowledge, or it can be an evolving tool to 

glance at reality from different angles. If “unscientific” or contradicting views are 

presented here, the reader should keep in mind that no one is forced to choose between 

different conceptions of reality, and we might as well roam in freedom to choose from 

them, anytime.  

Understanding the essence of a river beyond the current hydrological or ecological 

education hopefully inspires water engineers and aquatic biologists to develop a 

sustainable, respectful, joyful and creative way of handling a waterway ecosystem.  
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Abstract  

This work aims at describing natural flow phenomena in rivers and the significance of 

natural dynamics for river engineering. In summary it provides a possible holistic 

approach to rivers and waterway health. Since natural flow characteristics are often 

overlooked in mainstream hydrologic theory, this work draws mostly on observations and 

research from outside of mainstream science, mainly on the alternative hydrologic 

approach by Austrian researcher Viktor Schauberger, (1885-1958). Various engineered 

river installations are presented and their influences on flow patterns are discussed. As 

shown by the author, river engineers could benefit from perceiving engineering efforts as 

communication with the river’s natural energy flow through aspects of form and motion: 

In a successful communication, respectively small designs seem to amplify and multiply 

desired flow patterns, e.g. taking pressure away from the banks by evoking guiding 

secondary currents, whereas a lack in this communication seems to produce resistance 

and strain and lowers efficiency of the engineering effort. Amongst flow behaviour, this 

paper highlights further aspects of a holistic approach to water: Unlike many other 

substances, water does not always follow scientific rules, and cutting-edge research on 

phenomena like water memory or energetic water quality suggests new aspects for a 

sustainable handling of water. Some findings of modern water research could be crucial 

for water engineering, i.e. river rehabilitation could profit from design approaches 

incorporating the concept of energetic water quality or cultural aspects regarding the 

water’s function, value and purpose. Exemplary for a successful practical combination of 

both natural flow behaviour and energetic water quality, this paper portrays the holistic 

river regulation design by Austrian river engineer Otmar Grober. Consisting of natural 

materials, Grober’s engineering solutions serve as efficient flood and erosion protection. 

They are cost saving and seem to accelerate recovery of the rehabilitated waterways by 

improving chemical and energetic water quality. In the final chapter, the author 

implements the viewpoints presented throughout this work in an analysis of a current 

river rehabilitation experiment operated by the Australian Griffith University. The 

University introduced various engineered wooden structures for flow regulation and 

habitat restoration in two degraded and “cleaned” Australian rivers. With a design based 

on mainstream hydrological concepts, these log structures successfully provided habitat 

for aquatic biota, but seemed to perform only inefficiently as flow deflectors. Amongst 

other suggestions, the author promotes an adjustment of the log structure’s front shape to 

a more curved, organic form to evoke natural inward spiralling of the flow energy, which 

can be efficiently guided in the desired direction.  

Keywords: river regulation, river rehabilitation, river engineering, holistic design, 

waterway health, flood protection, Viktor Schauberger, Otmar Grober, vortex, flow 

patterns, memory of water, Flowform, engineered log jams, Hunter River, Williams 

River, Australia 
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1 Introduction  

Water is so omnipresent in daily life that its properties can easily be perceived as being 

common. Yet we face a rich variety of astonishing water phenomena and their 

interpretations by humans – with the established scientific model being just one attempt 

to describe this substance’s nature. For a sustainable use and handling of water it could 

be crucial to acknowledge this richness and open the frontiers to a more holistic 

understanding of water.  

Water is described as “the liquid essential for life on earth. It functions as the medium for 

the most important biological processes, be it as solvent for biomolecules, or as supplier 

of protons for charge transport.
1
” And the awkward fact that biological systems need to 

renew this medium periodically is treated with increasing interest by today’s economy 

and politics. “Water is life” – with such often stated immediate connections between 

water and all life, many consumers are trained to save water or buy a product, and even 

relatively “dry” science textbooks seem to make slightly passionate statements, when the 

water’s importance for life is revealed. …Yet water seems to remain a “common” 

substance to most natural sciences or engineering.  

However, unlike many other substances, water does not stand to many “common” rules 

fixed by scientific models. The London South Bank University online service lists forty-

one anomalous properties of water
2
. Seemingly, these anomalous features are explainable 

with the molecules’ ability to build hydrogen bonds. Now while some researchers doubt 

that any further implications arise, these remarkable inconsistencies in a substance as 

omnipresent as water lead others to doubt established scientific theories and for example 

state the hydrogen bond as mechanism for information storage (see Ch.4.1). Quite 

dramatically, German physician and water researcher Wilfried Hacheney states, “an 

honest scientist should admit he does not know what water is. Neither physical nor 

chemical means of established science can explain it. It does not follow any of their laws. 

Water is a scientific impossibility.
3
” 

On the other hand, concepts coming from outside of the mainstream science (e.g. of 

Victor Schauberger
4
, Theodor Schwenk

5
, Wilhelm Reich

6
 and others) have recently been 

                                                      

1
 Common scientific description of water taken from: http://www.mbi-

berlin.de/en/research/projects/2-04/highlights/pressemitteilung_water_nature_englisch.pdf 

2
 http://www.lsbu.ac.uk/water/anmlies.html 

3
 in Zerluth and Gienger, 2004 [Translated from German original.]  

4
 Victor Schauberger (1885-1958), an Austrian forest warden and genius inventor in his time. A 

vast number of todays developers in revitalizing tap water systems use vortices and refer to his 

work. A brief biography (s. Ch.2) and excerpts of his concepts regarding water (s. Ch.3) are 

presented in this paper. 

5
 Theodor Schwenk (1910-1986), a German researcher, investigated extensively on water and air 

flow patterns and the universal formative aspects of flow patterns in all organisms. He also focused 

on non-chemical, energetic water quality and developed the drop picture method, still used today 

for assessment of energetic water quality. As his observations of natural water movement are 

similar to Schauberger’s, his work is not discussed here. Recommended reading: Schwenk (1962). 
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revived and developed with stunning success. These models recognize mechanistic as 

well as energetic drivers and some even regard water as a form of a living organism. In 

recent years a wide range of applications has emerged, mainly in the form of non-

chemical, energetic tap water processing devices, aiming at producing high quality water 

beneficial to health. Amongst other stated effects, such vitalized water seemingly 

lowered costs in industrial processes and increased yield in agriculture (see Ch.4.2).  

But also without addressing the stated energetic vitality aspect in water, Schauberger’s 

observations of natural water movement and flow separation could be crucial for river 

rehabilitation and habitat restoration (see Ch.2 and 3). As hydrologist and habitat 

restoration expert Robert Newbury explained in a letter to the author, “we [hydrologists] 

lump flow phenomena into bulk water transfer formulas that do not recognize any 

structure in the flow. It is good enough for predicting discharge but not real. Schauberger 

described the actual flow in his acute observations and it must have been frustrating [for 

Schauberger] to have his experience in the rivers disregarded because it did not matter to 

the bulk analysis. […] We are still using 18
th
 century bulk flow estimates in the popular 

HEC-RAS program for open channel flow. The fish know different, and even with 

primitive velocity and depth criteria, will sort themselves out in the structure.
7
”  

Some of Schauberger’s theories about natural water movement were successfully applied 

in river regulation by engineer Otmar Grober (see Ch.5). Grober’s designs for flood 

protection and erosion control are relatively minimalistic in material input but seem to 

perform efficiently by evoking secondary currents to guide the main flow. In addition, 

Grober’s structures seem to accomplish further health benefits for the ecosystem that 

have not yet been addressed by traditional river rehabilitation: With his designs he 

enables and supports the water’s natural “desire” to flow in spiralling and meandering 

motion, which in turn seems to improve the energetic water quality and influence plant 

growth (see Ch.5.1).  

Amongst other topics featured in this paper, the significance of temperature throughout 

the hydrological cycle as outlined by Schauberger (see Ch.3.2) could provide an 

interesting resource and different viewpoints for hydrologists, conservationalists and 

natural resource managers. Also the author hopes that the holistic design perspectives for 

engineered wooden structures in rivers (see Ch.7) will be useful for incorporating 

dynamic and energetic aspects in river regulation efforts.  

Outside of mainstream science, water research draws an interesting picture of the liquid’s 

nature (see Ch.4). However, despite growing practical employment and alleged evidence 

for functionality, such models and methods remain ignored by many parties of the 

scientific community. Certainly, the process of opening up to such concepts does produce 

a conflict for many scientists, first because the topic itself is open to wild “unscientific” 

speculations, and second because such findings – if acknowledged – profoundly change 

                                                                                                                                                 

6
 Wilhelm Reich (1897-1957), started as renowned physician and psychoanalyst in Austria, until he 

discovered orgone, a free flowing energy said to be the energy of life, and devices to detect and 

harness it. Though being very careful and always pointing out that more scientific research would 

be needed to underpin his concepts, he died in a US prison accused of charlatanry. Reich’s findings 

of natural energy flow patterns (enhancing life, when flowing freely; turning into a destructive 

force, when dammed or channelized) initially referred to the psychic and physical symptoms of his 

patients, but according to Senf (1996) correspond functionally to energy flow in rivers. Today, 

amongst devices in the acupuncture / health sector, also tap water revitalizing systems are said to 

operate with orgone energy. 

7
 E-mail from 9.November 2005. 
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scientific theory. It seems that because of this conflict, the phenomena remains opposed 

and poorly investigated or published in the scientific apparatus, and many researchers 

and developers engaging in these “avant-garde” topics seem to concentrate on working 

with their practical applications rather than trying to prove their functionality 

scientifically. Interestingly, many of today’s environmental laws apply the precautionary 

principle, which states that precautionary measures should be taken to avoid damage to 

human health and environment, even if sound scientific proof and understanding of 

mechanisms are lacking
8
. Regarding water resources and their immanent impact on 

health and life, it is not surprising that the need and benefit of holistic views in water 

engineering and scientific education has been recognized lately, (Parodi 2002), and that 

research in water engineering has recently addressed such topics, regardless of their 

limited scientific understanding (Koll 2002, Müller-Jahreis 2003, Voithofer 2004, Rolker 

2004, Mende 2005).  

Water and human handling of water has significantly shaped aspects of human culture 

around the world: economy, politics, language, art and science (Rothenberg and Ulvaeus 

2001, Parodi 2002). Regarding phenomena like the alleged memory of water (e.g. Rey 

2003, Cowan et al. 2005), the possible receptive ability for such energetic information 

within biological systems (e.g. Ludwig 1984, Belon et al. 1999) and the assumed 

influence of thoughts or energies on water structure
9
 we could actually be even more 

interwoven into a net of communication and evolution with this substance than we 

commonly think (see Ch.4). This conceptual picture already pushes to the very outer 

edge of all venturous “esotheric” ideas to be found within this paper – and of course can 

not be proven or falsified here! But, interestingly enough, it has similarities with some 

much debated interpretations of quantum physics, stating that matter is an energy state 

representing a function of probability, which ultimately is sensitive to our preconceptions 

of reality (Albert 1992). It could be generally added that some observations and concepts 

of “how the world might work” seem to trigger a highly emotional side in humans 

(including scientists), especially in the western culture. Regarding the huge amount of 

enthusiasm, refusal, spiritualism and anti-spiritualism these topics have attracted, a “third 

way” of recognizing possibilities without necessarily choosing sides could be of interest.   

As design and rehabilitation of waterways will arguably affect the way humans handle 

and perceive water, the question is inevitable: Who are we designing for? What are we 

rehabilitating? The English word rehabilitation has as many facets as a project manager 

will have duties on the job. Amongst others, it means “to reinstate the good name”, “to 

re-integrate into society” and of course “to restore to good health”
10

. What is “good 

health” to a river, if water turned out to be more complex than we thought? And apart 

from draining an area, filling up groundwater and hosting a few species – what functions 

and properties could a rehabilitated river have, if we think about restoring its honour and 

restoring its place in society? Swimming, kayaking, fishing, music and art – pleasure 

involvement? Although only briefly addressed in this work, it is tempting to say that a 

river rehabilitation initiative will only be successful and sustainable if a playful 

perspective is getting its share of the design effort. Aiming at inducing such a broad 

discussion, the case study of the current rehabilitation efforts in the Australian Hunter 

                                                      

8
 Common description of the precautionary principle: e.g. http://www.sehn.org/wing.html 

9
 Several researchers, photographers and enthusiasts investigate in this field using mainly aesthetic 

interpretations of ice crystals, hence these methods defy strict scientific procedure (e.g. Emoto, 

1999). 

10
 http://dictionary.reference.com/search?q=rehabilitation 
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River region (see Ch. 6) also regards local society and history, as well as the motivation 

of the research team and its communicative ability with the environment. This approach 

to sustainability of a river rehabilitation initiative could benefit future rehabilitation 

projects.  

Hence the summed up questions of this work: What is water, how does it flow in nature 

and how do we handle it in a sustainable and efficient way? ”Surprise is inevitable
11

”, as 

C.S. Holling describes the nature of integrative, exploratory research in ecology. All in 

all, this is the basic premise of this paper: Holistic is much about being curious. If 

common science may not be the tool to explain the observable phenomena in a satisfying 

way, then what other tools do we have? If we choose to involve concepts from outside of 

science, what can be expected from such activities apart from being “unscientific”? What 

tools do we have to evaluate success in such an environment? While in some cases, 

symptoms can be linked to scientific proof, or theories become embraced or falsified by 

advancing science, many cases probably defy scientific proof as well as falsification. 

Eventually it comes down to such tools as perception, observation, intuition, creativity 

and of course: satisfaction with the result
12

.  

                                                      

11
 Holling (1998) 

12
 Note that these “unscientific” competences are also an intrinsic part of all science. 
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2 Nature as teacher: a brief biography of the water 
expert Viktor Schauberger (1885-1958) 

 

                                                                     

While hiking along a mountain river, Viktor Schauberger asked his friend, the 

hydrologist Philipp Forchheimer, why the trout never flees downstream, but always 

upstream. When Forchheimer said he didn’t know, Schauberger laughed: “Well, 

Professor, because it has no academic education!
13

”  

 

Viktor Schauberger, born in 1885 in Holzschlag, Upper Austria, was a gifted observer of 

water and forests, who spent much of his youth in the pristine forests of his homeland. 

The Schaubergers had a long tradition of managing forests and transporting timber in 

natural rivers. Unlike his older brothers who went to university, Viktor chose to stay 

close to the woods and became a forest warden. While roaming through these forests, he 

allegedly witnessed phenomena like stones floating to the surface in cold ponds and trout 

swimming up waterfalls. Schauberger linked these events to cold, dense and whirling 

water. Not long into practice as a forest warden, his observational skills along with the 

legacy of his ancestors led him to build very effective timber transport systems that soon 

became famous in the whole country. For his timber flotation channels he used 

meandering forms and shapes that evoked longitudinal vortices (see Ch.3.4) in the water. 

                                                      

13
 Adapted and translated from: Coats (1999) 

 



 10 Holistic river rehabilitation design 

Niels Werdenberg, NDS Master’s Thesis  IEC/ FHNW   pdf 27.07.2007 

He controlled water temperature in the channels by replacing the medium from time to 

time with cooler water from the river. In fact, he was copying what he had observed in 

undisturbed mountain creeks. Several of Schauberger’s flotation installations were 

constructed in central and eastern Europe between 1922 and 1934
14

.  

The sensational success of such techniques were completely contradictory to established 

practice and science (i.e. laws of gravity and friction), brought Schauberger many 

heatedly discussions and the lifelong slander and animosity of quite a few academics 

from that time. In fact, an edition of an international research study was destroyed for 

featuring an article written by Schauberger, and his suggestions for regulating and 

rehabilitating the Rhein and the Danube were not considered. Such experiences were 

probably formative for his further research practice, where he tended to work alone and 

kept much of the functional details to himself. However, following the cooling, inward 

spiralling patterns he observed in water and other media, Schauberger developed the 

concept of an energy originating from sucking and densification processes, he called it 

implosion energy. While he stated that both implosive and explosive dynamics operated 

in nature, he argued that nature uses explosive dynamics only for decomposition 

processes. According to Schauberger, existing human technology is entirely based on the 

latter: generating energy through pressure, expansion and heat.  

Before 2
nd

 World War, Schauberger had experimented with water engineering, turbine 

construction, extracting electrical energy directly from water, revitalizing and enhancing 

tap water quality, implosion motors, had patented many such devices and technologies, 

had written articles about his theories, and his first and only book
15

 was published – a 

book warning humanity of the ecological consequences, if proceeding to use but 

explosive technology. In 1934 he was called to a meeting with Adolf Hitler, where he 

had to present his theories. Allegedly, Hitler was very interested in new technologies, but 

he was not pleased to hear from Schauberger, that the Third Reich’s management plans, 

if implemented, would destroy Germanys biological fundamentals. Eventually, the 

meeting was fruitless. When Austria joined the Third Reich later that year, Schauberger 

was confined to a mental hospital by an intrigue of engineers from Vienna. 

During 2
nd

 World War, the SS forced Schauberger to continue his work on implosion 

technology for aircraft and submarines with imprisoned engineers from concentration 

camps. In 1945 Schauberger got imprisoned by the US occupying forces for nine month. 

He was interrogated about his research on implosion energy. The US secret service 

allegedly confiscated most of the research and prototypes. Other devices and prototypes 

were supposedly confiscated by the Russian occupying forces. When Schauberger was  

released from custody, he was reputedly being surveyed by the US secret service for 

some years. Due to his experience in custody, Schauberger lived in constant fear of 

espionage and surveillance for the rest of his life. 

During the late forties, he turned his research focus on soil function and soil 

enhancement for food production by natural means, with several patents in this field. In 

1952, a set of scientific experiments at Stuttgart Technical University, Germany, backed 

up Schauberger’s basic implosion theory (see Ch.3.3). He then again engaged in 

experiments with power generators on the base of implosion. Not able to cover the 

research expenses, Schauberger accepted the conditions of an American consortium 

                                                      

14
 Today the film “Carrying Water“ (Tragendes Wasser) shot in 1930 in Austria, shows design and 

functionality of the flotation installation in Neuberg, Steiermark, which operated until 1951.  

15
 See Schauberger (1933). 
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offering financial means for practical experiments with implosion energy. Seemingly, 

there had been competitive offers also from European industrialists. In 1958 Schauberger 

followed an invitation to Texas, together with his son Walter, a mathematician. Arriving 

in Texas, the Schauberger’s were reputedly kept on a remote farm, where Walter had to 

translate his father’s theory, while the construction phase was being delayed by the 

consortium. Three months into the process of settling working conditions and explaining 

his concepts, Schauberger experienced health problems. He wanted to return to Austria, 

but given the high expectations of the Americans and a competitive environment he was 

allegedly not allowed to leave. After a heavy dispute with exponents of the consortium, 

Victor Schauberger – not understanding English without translation – signed an 

agreement, forbidding him any further research on implosion. While the Schaubergers 

were allowed to leave, all documents and models seemingly stayed in Texas. On 

Septemer 25
th 

1958, only five days after his return from the U.S., Viktor Schauberger 

died in Linz, Austria
16

.  

Today, the Schauberger family keeps a fragmentary archive of his writings and patent 

documents along with fractions of some machines
17

. While his concepts regarding water, 

river regulation and tap water vitalization are being applied successfully, engineers and 

enthusiasts following his trail are unable to recreate any of his more complex implosion 

motors. Apparently, Viktor Schauberger built mainly prototypes and often did not bother 

to develop his inventions to the point of sellable products. The fragmented insight and 

the difficulties in understanding his unscientific language and thinking supposedly 

constitute a severe limitation to the research. Apart from eyewitness reports, there seems 

to be no further evidence for the functionality of his implosion motors today.  

However, many of his inventions try to make use of the concentrated force of a medium’s 

natural movement – much like a judoka will use the movement and force of his 

counterpart – rather than opposing and forcing it to unnatural movement, where great 

losses due to resistance and friction occur. As shown by Schauberger and Prof. Pöpel 

(Pöpel 1952) in water flow experiments, the most effective pipe for water transport 

would probably be a copper pipe in cycloid spiralling form, featuring a stunning loss of 

resistance (see Ch.3.3). It is obvious that – given the accuracy of such observations – 

many current technologies could be candidates for basic reassessment and could undergo 

significant change, along with scientific theory
18

.  

 

                                                      

16
 This biography is based on the following sources: Alexandersson (1997), Coats (1999) and 

PKS, Kurzbiographie Viktor Schauberger, http://members.aon.at/pks.or.at/bio-vs.html. 
Photographs from Coats (1999) and Alexandersson (1997) 

17
 For more information: PKS – Pythagoras Kepler System, http://members.aon.at/pks.or.at/ 

18
 Note that some of Schauberger’s observations and theories and many of his allegedly functional 

inventions are contradicting the current interpretations of thermodynamic theory as absolute “law”. 
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3 Viktor Schauberger’s perception of water and 
natural waterways.  

The following is an overview of aspects concerning the nature of water and its natural 

flow patterns in the view of Viktor Schauberger (based on Coats 1999 and 

Alexandersson 1997) and some discussions by the author. The autodidact Viktor 

Schauberger stated that he had the ability to leave his consciousness to the flowing 

water, and he seemed to owe his insights to this gift (Coats 1999).  

3.1 Water quality 

According to Viktor Schauberger, water is a living organism. The vitality of water seems 

to be linked to its motion: Its ability to express natural flow patterns (like spiralling and 

meandering) determines whether water is dead or alive, healthy or dying. Vitality is quite 

probably related to the concept of energetic water quality (see Ch.4). Schauberger’s 

inventions of special dams, turbines and spiralling water pipes were designed for 

enhancing such vitality or life force and document his concern about the way common 

technology treats water with pressure and pumping, allegedly destroying the water’s 

structure
19

.  

Beside its vitality, Schauberger linked the quality of water also to its temperature and 

its stage of maturity in the hydrological cycle. In his view, cool spring water from a few 

metres downstream of natural springs is most suitable and healthy for drinking. It 

represents the highest stage of ripeness, offering a richness of naturally accumulated 

substances like minerals (in colloidal dispersion), oxygen (dissolved by vortex motion, 

see Ch.3.3), carbonic acid (built in the soil from CO2, carbon and water) and vital energy 

(accumulated through natural spiralling motion, see Ch.3.3), whereas rainwater or 

distilled water for example are too pure and juvenile and deprive the body of minerals in 

order to ripen first. Therefore, pumping groundwater to the daylight and adding minerals, 

oxygen or carbonic acid through pressure is an intervention in the ripening process and 

consequently lowers water quality
20

. For water and energy storage, Schauberger 

favoured devices with egg shape
21

 or egg-derived forms (seed-like) of permeable 

                                                      

19
 Schauberger also stated that the flow in the blood circuit is not sustained by pumping, but by the 

blood’s own swirling motion, the pulsating vessels, oxygen and temperature gradients (see Ch.3.2 

and 3.3). In his view the heart is rather regulating the rhythm of blood flow with rhythmical 

acceleration impulses than pumping the blood through the enormous capillary system of the body. 

Note that since the summary length of the blood vessels and capillary system in the human body is 

believed to be several ten thousands of kilometres long, and the heart features only a power of ca. 

1.5 Watt (Coats 1999), this theory could seem plausible. 

20
 The ripening process gets probably also interfered by water storage dams, where due to the 

different horizontal layers occurring within the stored water, the quality of the outlet water can be 

problematic for downstream biota. In hydro dams water is smashed against turbine paddles, which 

probably affects amount and composition of dissolved gases and substances and breaks up the 

energetic structure. Eventually the outlet water could be harmful to aquatic biota (Coats 1999).  

21
 See also Footnote Nr. 27. 



 14 Holistic river rehabilitation design 

Niels Werdenberg, NDS Master’s Thesis  IEC/ FHNW   pdf 27.07.2007 

materials, allowing spontaneous circulation and breathing (comparable to the terracotta 

amphores used for water, wine and cereal storage in ancient Egyptian and Greek 

cultures).  

3.2 Temperature and flow patterns  

Viktor Schauberger discovered temperature to be an important driver of processes 

between water and its environment. He portrayed a wide field of research possibilities, 

yet completely overlooked by most scientists. In publications from 1930 and 1931 

Schauberger explained these theories, primarily stating that every particle’s velocity is 

corresponding to its density or specific weight and its temperature
22

 (Schauberger 1930, 

1931). Though the differences in temperature he referred to seem to be very small, the 

effects could be quite significant. According to Schauberger, even slightly cooler water 

moves faster than slightly warmer water (i.e.1/10th °C), thus creating drag and suction in 

flowing water. As applied e.g. in his timber flotation channels (see Ch.2), small trends in 

temperature – along with spiralling movement – seem to affect the water’s density, 

velocity and hence its lifting capacity. By simply managing water temperature, 

Schauberger apparently influenced the flow energy. He explained these effects with two 

temperature patterns, the positive and the negative temperature gradient:  

• A positive temperature gradient occurs when circumstances allow water 

temperature to shift towards its corresponding point of highest density, which is 

4°C. E.g. Schauberger observed that by whirling in a vortex, water gets denser 

and cooler (see Ch.3.3), hence a positive gradient occurs. Apparently flowing 

water of 4°C is at its maximal dragging force. Thus in rivers, this gradient leads 

to local flow speed acceleration and increased dragging force and sediment 

uptake. Also, this gradient enhances a longitudinal vortex flow (see Ch.3.4). In 

context of the hydrological cycle, the existence of a positive gradient could 

potentially be substantial in the interaction of moisture and soil surface: If the 

soil on which rainwater falls is shaded, the temperature of the soil surface can be 

cooler than the rain itself. Upon contact, the water cools down and becomes 

denser and its ability to penetrate into the soil increases. While following the 

gradient into the soil, where soil temperature is further decreasing with depth – 

the water eventually gets “heavy enough” and will refill groundwater reserves. A 

                                                      

22
 According to scientific theory, velocity is the change of position expressed in distance per time 

(m/s). Velocity is affected by acceleration (positive or negative rates of change in velocity), which 

is influenced also by the force of gravity or gravitational acceleration. Density is expressed as mass 

per unit volume (e.g. kg/m
3
). Specific weight is calculated as the product of density and 

gravitational acceleration. Note that the density of water reaches a maximum at 4°C under normal 

atmospheric pressure. As the temperature decreases or increases from this point, water becomes 

less dense. E.g. the bottom of a lake features the densest water of the lake, with a higher specific 

weight than the surface water. While the water near the surface may heat up or even freeze, it will 

float on the heavier bottom water with its minimal temperature of 4°C. In the view of Schauberger, 

such interesting differences in specific weight due to temperature differences will also affect the 

distribution of the medium in the hydrological cycle and lead to complex velocity effects in respect 

to flowing water. Note also that in mainstream science models thermal energy seems to be similarly 

linked to the movement of molecules or atoms (i.e. Brownian molecular movement), yet with only 

vague approaches to assess biological or ecological implications. 
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positive gradient thus will increase the amount of precipitation passing the whole 

hydrological cycle, including soil and part of the lithosphere. Also, increased 

seepage will further affect nutrient distribution in the soil. In his analysis, 

Schauberger pointed out the necessity to maintain positive temperature gradients 

in land and water management (arguably dependent on forests shading the soil) 

for keeping water and soil resources intact. For maintaining a healthy waterway, 

Schauberger proposed a vegetation belt of 100 to 500 m to each side of the 

riverbanks for shade and transpiratory cooling effect. 

• The negative temperature gradient is the adverse effect, namely any setting 

that shifts the water temperature away from its densest point and increases its 

volume. Along with the positive gradient, it is regarded as an integral part of 

nature
23

. In rivers, the negative temperature gradient slows down flow speed and 

decreases dragging force, resulting in local sedimentation. This gradient 

dissolves a longitudinal vortex. With regard to the hydrological cycle, a negative 

gradient occurs for example, if the soil is warmer than the rain. The water gets 

slightly heated up and looses specific weight. Consequently, it refrains from 

seeping into the soil. Instead, more water evaporates or runs off on the ground, 

washing away nutrients and potentially contributing to erosion, flooding and high 

surface salinity. In early 1900, Schauberger witnessed many clear cuts of forests 

in Europe. By removal of the forest cover – by shifting considerable areas to a 

negative temperature gradient – the hydrological cycle got arguably interfered. 

Schauberger stated the subsequent floods, droughts, and other extremes of 

weather as consequences of a biological short-circuit.  

The altering effects of positive and negative temperature gradients in natural waterways 

are described in Fig.3.2.1. Following this scheme, natural streams seem to regulate their 

pool-riffle amplitudes and their discharge velocity by a temperature driven feedback 

cycle (Fig.3.2.2): If a flow is effectively cooled by vortices at one point (positive 

temperature gradient), its dragging force increases. The flow therefore shows a tendency 

to produce scour and take up sediment. This deepens the riverbed in the following 

section (formation of a pool). The deeper bed also prolongs the positive temperature 

gradient. At some point the water gets slightly warmed up again. The temperature 

gradient shifts to negative. Past this point the riverbed becomes again shallower as the 

water loses its dragging force for bed material. In the shallower bed the water gets 

warmed up more and the flow shows now a tendency to deposit sediment. In the 

following section the flow fills up the riverbed with its suspended load (formation of a 

riffle). In turn, the deposited sediment in this section produces a rough surface and 

increased slope, evoking cooling vortices again.  

In respect to water as a living substance and pulsating organism, the pattern of sediment 

uptake and deposition could be regarded as a waterway’s digestive rhythm, the sediment 

being a river’s nutrition: eating and chewing in the pool area, digesting, resting along the 

riffle (thereby depositing ground nutrients and vital energy for biota), recovering strength 

and breathing in oxygen while passing the crest of a riffle (see also Ch.3.4). In relation to 

the critical impact of dams on sediment transport, river engineer Otmar Grober points out 

that since dams cut off the sediment supply, a hungry river has to get its food elsewhere – 

e.g. by eroding its banks (pers. comm. Juli 2005). 

                                                      

23
 In Schauberger’s theory, further hydrological topics are explained by combined effects of both 

gradients, e.g. the formation of mountain springs, groundwater levels, distribution of nutrients in 

soil and streams, the water’s dragging force and soil salinity levels. 
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Fig. 3.2.1 Model of temperature gradients in naturally flowing water shaping pool and riffle 

sequence. This scheme points out how alternating temperature gradients in water influence 

sediment uptake and deposition: From point A to B (during the negative gradient) the water gets 

slightly warmer as it moves in the channel. As the water’s density decreases, it looses its dragging 

force, leading to increased deposition of sediment. At point B the dragging force is lowest, 

sediment and nutrient deposition reaches its maximum. The resulting step (a riffle formed by 

sediment) evokes vortices, aeration and thus is cooling the water. The ongoing cooling effect 

increases the water’s density and dragging force and forms a scour pool from point B to C (during 

the positive temperature gradient). Fig. from Coats (1999). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.2.2 Model of temperature driven feedback cycle.  This scheme highlights the self-

regulation of the pool-riffle sequence and discharge velocity in natural waterways according to 

Viktor Schauberger. Whereas the temperature differences can be very small, the corresponding 

trends in water density could produce effective results. The grey arrow represents a positive 

temperature gradient (shift towards max. density of H2O). The white arrow represents a negative 

temperature gradient (shift away from max. density of H2O).  Fig. by the author, 2005 
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Fig. 3.2.3 Model of temperature gradients and their influence on groundwater and nutrients 

in a natural stream. Upon contact with the cooler riverbed, the slightly warmer water gets cooled 

and therefore gains in specific weight. Its ability to penetrate into the soil is increasing. While 

following the gradient into the soil, where soil temperature is further decreasing with depth, the 

water eventually gets heavy enough and refills groundwater reserves at a temperature of ca. 4 °C. 

Along this path the water transports nutrients, minerals and other soluble substances or pollutants 

that have accumulated in the river system. Note that the soil temperature increases again with depth 

because of geothermic effects, and that such a negative temperature gradient reverses the tendency 

of water to seep into deeper regions, even in absence of impermeable soil layers. Note also, that 

soil scientists regard the interaction of water, rock, micro-organisms and temperature as the 

probable origin of soil and soil structure, and that therefore the position of an impermeable soil 

layer is likely to be a product of this interaction, possibly also reflecting effects of temperature 

gradients on water. Fig. from Coats (1999). 

 

Additionally, temperature gradients could also affect the refilling of groundwater and the 

distribution of nutrients (Fig.3.2.3).  

With respect to water temperature patterns, Schauberger also provides a possible driver 

for the formation of meanders: A river flowing through asymmetrically shaded 

riverbanks will form an asymmetrical flow and secondary currents leading to meandering 

flow (Fig.3.2.4). If, in a very basic scenario, bank A misses a considerable patch of 

vegetation cover, a warmer, more turbulent and down-slowing section will form in the 

patch heated up by the sun. The faster, cooler stream, coming from the shaded area (on 

bank B), gets ahead of the slower patch, and will flow around it (“filling the gap” in front 

of the slow flow), describing a curve from bank B towards bank A. Due to the curve of 

the flow, heavy sediment carried along will be centrifugally deposited near bank B. 

Eventually, bank A gets eroded by the curved flow, but also deflects the energy of this 

flow – again in a curve – towards a downstream area of bank B; leading to erosion of this 

area and sediment deposition on the opposite bank, while the flow is again deflected in a 

curve, to a downstream area on bank A etc., resulting in a meandering pattern
24

. Note that 

the curved, fast flow described in this scheme is eventually a longitudinal vortex flow, 

the river’s spine, rotating around its axis in a spiralling motion (see Ch.3.4).  

                                                      

24
 Alternatively, Schwenk (1962) portrayed the meander form as a result of the water’s intrinsic 

drive to form a sphere (e.g. visible in very small drops, that are perfectly round) or a circle, but 

while flowing (given the gravity on earth and the mass of a big water body) manages only to 

perform half-circles (in altering orientation) while flowing down a slope. 
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Fig. 3.2.4 Model of meander formation by asymmetrically shaded riverbanks. In a theoretical 

uniform flow, a heat patch (yellow) reduces velocity of part of the flow (light blue), while the other 

part remains relatively fast flowing (dark blue). “Filling the gap”, the fast flow starts to move in 

curves, eroding banks and depositing sediment (direction of sediment deposition shown with dotted 

black arrows). Fig. adapted from Coats (1999).   

 

Note that along with temperature, friction or obstacles will also affect flow speed of 

water (and given the correspondence of speed, density and temperature as stated by 

Schauberger, any effect of friction on speed also translates to a difference in 

temperature). However, when friction affects a part of a uniform flow, it does not 

necessarily decrease the flow speed or heat up the water, because cooling vortices would 

occur around any obstacle (see Ch.3.3) which can even increase flow speed of a patch of 

water. In some cases, the form of an obstacle could probably result in a longitudinal 

vortex flow that is flowing faster downstream than the surrounding flows, due to 

densification and sucking effects of vortices. Such a fast, cool vortex flow could 

eventually structure and lead the stream, like the meandering flow in Fig.3.2.4. This 

would explain, how appropriate friction effects, i.e. directing flow downstream and to 

the centre
25

, can actually evoke the formation of a longitudinal vortex flow, a feature 

associated with naturally structured waterways. While simply placing a large boulder in 

the centre of a creek (e.g. at the end of a riffle) could set an appropriate impulse, several 

of Schauberger’s and Grober’s more sophisticated installations are designed to evoke 

longitudinal vortices (see e.g. Ch.5 and Fig.4.5.8). 

In regard to turbidity, Schauberger stated that the amount of dissolved fine sediment 

increases as the stream gets heated up by sunlight. He stated that the resulting turbidity  

will protect the stream. While heating up is probably harmful to the water’s vitality and 

would decrease the stream’s velocity and dissolve longitudinal vortex flow, the symptom 

of turbidity would not necessarily state an urgent concern, because it shelters the deeper 

flows from heating up.  

Of course, shape, run and health of a waterway are probably the result of far more 

complex interactions between stream and environment, and given the degradation and 

pollution of many aquatic systems today, focussing on temperature patterns is not 

enough. However, for regulating and directing a stream’s energy at a given site, it could 

be rewarding to observe and design in terms of flow patterns and underlying temperature 

effects (see Ch.3.5). Additionally, such flow patterns and liquid structuring are probably 

                                                      

25
 Direction and motion pattern of the resulting current(s) would be arguably dependent on the size 

and shape of the obstacle, and appropriately positioned and designed installations could produce 

effective inward spiralling along the stream axis (� longitudinal vortex flow). 

 

Bank B 

 

 

Bank A 
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the most overlooked features of a waterway (see Ch.3.4) and could be critical to the 

health of the ecosystem (see Ch.3.3).  

Although Schauberger’s further observations of temperature gradients and his theoretical 

understanding of temperature can’t be presented here, this overview might serve as 

practical inputs for river regulation and rehabilitation design. Schauberger himself was 

convinced that most river engineering problems can be solved by simply managing water 

temperature and temperature gradients and he held several technical patents in this 

sector. In fact, only four principles for natural stream regulation were stated by 

Schauberger. Note that each principle is designed to restore or enhance a positive 

temperature gradient: 

• Restoring riparian vegetation cover for maximal shade.  

• Building of dams that regulate temperature of discharge water, depending on air 

temperature and downstream temperature milieu
26

.  

• Introduction of bank attached installations in river bends that guide the flow 

towards its centre, evoking a longitudinal vortex flow (e.g. Ch.5) 

• Introduction of bed attached installations in straight channels that evoke 

longitudinal vortex flow (e.g. Fig.4.5.9) 

Recently, Schauberger’s theories of temperature effects on water flow and sediment 

transport have been compared to findings throughout hydrologic literature (Müller-

Jahreis 2003). According to this study, the influence of water temperature on flow 

velocity seems to be consistent with Schauberger, whereas water temperature produced 

effects of increased as well as decreased sediment transport, probably dependent also on 

particle size distribution. Also, many results in the published literature showed 

astonishing differences between laboratory measurement and measurement of natural 

waterways (Müller-Jahreis 2003). 

3.3 Vortex mechanics in water 

Whenever water is flowing, it constantly develops vortices. The vortex is probably 

triggered by boundary layer effects occurring between different stream velocities or 

stream directions, or by any obstacle in the stream, regardless of its size. A vortex is a 

rotating water body, increasing the rotational speed towards its centre. The common 

inward vortex profile is a hyperbolic funnel, mathematically coming from infinity of 

space (asymptote to the horizontal surface), and leaving into infinity of a vacuum 

(asymptote to vertical axis)
27

. While friction-like impulses can lead to the vortex 

phenomena, the motion itself seems to be constantly decreasing friction and accelerating 

the rotational speed, while inducing the water to densify. Hypothetically, the rotation 

velocity and densification increases infinitely along the vertical axis. However, vortices 

in water end at the boundaries of the liquid.  

                                                      

26
 More than a dozen of these sophisticated dams were built around 1930 and approved by 

engineers, see e.g. Coats (1999) p. 239.  

27
 Note that the work of Viktor’s son Walter Schauberger showed how the mathematical function 

of the hyperbolic funnel 1/n x n =1 reflects for example the orbits of planets (which Kepler already 

stated to be egg-shaped rather than eliptic), the principle of harmony in music (Pythagoras) and the 

shape of eggs or egg-derived forms (seeds, fish, etc.): see Radlberger (1999). 
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In accordance with Schauberger’s stated correlation between a particle’s temperature 

and its volume (see Ch.3.2), all water particles with an initial temperature above 4°C get 

slightly cooled while moving through a vortex, because of the densification process. 

More precise, the particle’s gain in density corresponds to a shift in temperature towards 

4°C, the point of its maximal density. Therefore vortices represent a positive temperature 

gradient (see Ch. 3.2). 

A further feature seems to be the regulating effects of vortices on stream velocity in a 

waterway: vortices tend to increase speed of slow flows, but decrease speed of fast 

flows: Cooling and densification will increase a water particle’s velocity. But its 

downstream speed is linked to its specific temperature, and accelerating beyond this 

critical velocity leads to turbulence and the formation of vortices, hence downstream 

speed decreases at this point. Consequently, vortices seem to be intrinsic drivers in 

naturally flowing water: They seem to operate towards a cool medium and a pulsating 

pattern of flow acceleration and deceleration.   

Several of Viktor Schauberger’s experiments and machines suggest that vortices purify 

and vitalize water. Vortices probably play a vital role in particle filtration, oxygenation 

and exchange of dissolved gases in waterways. The surface for gas exchange increases 

greatly due to vortex formation and the vortex also sucks in air, increasing oxygenation 

actively. As observable in every cup of tea, the central spin and sucking effect produced 

by stirring automatically concentrates any tea particles in the centre. This aspect of 

vortices can be used as effective particle separation, e.g. in experimental wastewater 

treatment (Johansson et al. 1997). Some environmental engineering solutions have 

emerged, using the combined filtration and aeration effects (e.g. LRPM Circulators, see 

Appendix), some advocating also the additional effects of vortices on energetic water 

structure (Vortex Water Systems, see Appendix). Indeed, many potentially beneficial 

effects to water quality and health seem to be dependent on energetic qualities inherent to 

vortices (see Ch.4.2 and 4.3).  

Generally, Viktor Schauberger viewed inward spiralling vortices as an effective principle 

in nature, the implosion principle. It emphasizes the importance of form and direction of 

movement in natural processes. According to Schauberger, vortices in water are natural 

implosion energy generators, a statement seemingly backed up by scientific result. In 

1952, Schauberger co-conducted several experiments with vortices and pipes at the 

Technical University of Stuttgart, Germany, with Prof. Franz Pöpel. These experiments 

were co-funded by the German government. Reputedly, Pöpel and the German 

government were interested in sound scientific experiments to finally discredit 

Schauberger’s theories and his fierce accusations of the government for its “disastrous 

failure” to manage the Rhein. Amongst successful particle separation experiments using 

vortices, flow rates of specially built pipes
28

 were tested. Interestingly enough, these 

investigations seemed to prove basic implosion theory: Schauberger stated that if water is 

allowed to flow in a cycloid spiralling way (similar to vortex motion) friction will 

disappear and the system produces suction energy instead. According to Pöpel’s data 

(Pöpel 1952), this is exactly what happened in these special pipe forms, which 

Schauberger had adapted from the horn of a kudu antilope: At certain points the water’s 

velocity seemingly harmonized with the dimension and form of the pipe, and frictional 

resistance dropped, became inexistent and a slight suction energy surplus was produced 

                                                      

28
 According to Coats (1999), the pipe’s spiral screw form and complex profile (resembling an egg 

with an inward dent) made these copper pipes very difficult to manufacture (by hand) and very 

costly – and after the experiments were concluded, they were held back by Pöpel.    
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(Fig.3.3). This resonance could be described as a successful communication of form 

(pipe) with the direction of the water’s natural movement (see Ch.4.5). However, the 

results of decreasing friction were discussed only marginally in Pöpel’s final report and 

the curiosum negative friction wasn’t even addressed therein
29

. According to 

Alexandersson (1997) and Johansson, Ovensen and Hallberg  (2002) these findings were 

consistent with a Diplomawork by Kullberg in 1982, which is unfortunately only 

available in Swedish (Koll 2002).  

According to Schauberger’s theory, the effect of vortex motion (suction, high rotational 

speed, cooling and densification of matter and energy) in the presence of suspended 

matter will also result in colloidal solutions (i.e. highly dissolved substances), chemical 

reactions, transmutation
30

 of chemical elements and immaterial phenomena like 

 

Fig.3.3 Frictional resistance of water flow is dependent on shape and material of a pipe and 

can become negative if water is allowed to move in natural vortex form. In straight pipes 

frictional resistance increases with discharge amount of water, and copper seems to be a better 

material for water transport than glass. A cycloid spiralling copper pipe seems to feature resonance 

points with the discharge amount, where frictional resistance is decreasing, non-existent or even 

negative, as water flows in sucking, inward rolling motion and seemingly loses contact with the 

pipe wands. q = discharge amount, v  = velocity, solid line = data, dotted line = extrapolation.  The 

shape of a cycloid spiralling copper pipe is similar to the picture on the right. Fig. and photograph 

adapted from Alexandersson (1997) 

                                                      

29
 According to Coats (1999), Pöpel might have feared drastic reactions of the scientific 

community, if contradictions with the laws of thermodynamics were stated. Note that this 

experiment could document a contradiction to the 1st law of thermodynamics, which states that 

energy cannot be produced spontaneously. 

30
 Amongst others, the French physician Louis Kervran stated to investigate the phenomenon of 

biological transmutation. According to his research, biological organisms appear to be capable of 

transforming one chemical element into another by atomic modification. E.g. Kervran (1989). 
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charged water vitality and vitalizing energies for the environment. According to the 

theory, these energies could stem from the high rotational speed and densification of 

charged particles (e.g. the dipole character of water and suspended ions) leading to 

phenomena like triboluminescence and bio-magnetism. Finally, Schauberger referring to 

universally operating formative energies also stated that the inward spiralling vortex is 

the motion that gives birth to matter, inducing energy to densify to an atom
31

. 

3.4 Longitudinal vortex and patterns of energy flow in rivers 

According to Schauberger, a river’s meandering form and the pool riffle sequence are 

expressions of a pulsating metabolism, linked to a spiralling energy flow in the centre of 

a river (Fig.3.4.2), the longitudinal vortex. This rotating, three-dimensional wavelike 

motion seemingly results from secondary currents, which could originate for example 

from differences in temperature and density and hence velocity (see explanation of 

meanders in Ch.3.2). While a longitudinal vortex flow already represents the coolest and 

fastest current of a stream, it also consists of multiple spiralling flows differing in 

temperature, density and velocity (Fig.3.4.1). For Schauberger, this rotating, fluid 

structure represents the river’s spine, and is a pure form of flowing water expressing 

itself – associated with breathing, eating and digesting, being alive.  

As this liquid structure behaves actually like a braid of vortices, it seems to determine 

the stream’s discharge velocity in a rhythmic pattern of acceleration and deceleration 

and also increases the river’s ability of self-purification (see Ch. 3.3). 

 

 

 

Fig. 3.4.1 Model of a longitudinal vortex developing and organizing itself according to 

temperature differences.  This scheme points out how multiple laminar flows with slightly 

different temperatures are spiralling in vortical flow around a middle axis:  The coolest and densest 

water is in the centre and therefore is faster than its surroundings (see also Ch. 3.2). Note that the 

differences in temperature of flows could be minimal: while the temperature of the central flow in 

this model is 5.01 °C, the flow second to the centre features 5.02°C, followed by 5.03°C, 5.04°C 

and 5.05°C for the outer flow. Note that this scheme represents a detailed outtake of the bigger 

pattern shown in Fig.3.4.2. Fig.translated from Coats (1999) 

                                                      

31
 Interpreting the significance of spirals in many old cultures around the globe, Seiler (1997) 

parallels historical myths with modern physical concepts of explaining matter with energy vortices 

and vortex rings.  
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A three-dimensional meandering pattern of central helical flow, spinning clockwise and 

counter-clockwise in alteration, is also consistent for example with observations by 

fractal expert Heinz-Otto Peitgen
32

 and by hydrologist and aquatic habitat expert Robert 

Newbury.  

As Newbury explains, “the secondary currents cause the central thread of the flow 

(called the thalweg) to move regularly from side to side in the channel and up and down 

[…] In effect, the flow moves in a three dimensional wave along the thalweg. Similar 

forms of wave flow occur in atmospheric and oceanic flows. In channels flowing through 

erodible materials, the waveform is reflected in the channel pattern as meanders and in 

the longitudinal profile as pools and riffles. The secondary current also cause the flow to 

rotate as it moves downstream. In meandering reaches, rotation of the flow is accentuated 

as the water flows around a bend
33

” (Newbury and Gaboury 1993, p.81).  

As Schauberger stated, a volume of water increases it’s specific weight while moving in 

a vortex and gets slightly cooled (see Ch.3.3). And as effect of the higher density, stream 

velocity increases. Hence the coolest and fastest water is found in the central core of a 

longitudinal vortex (see Fig.3.4.1). The core body itself therefore operates much like a 

drainage system sucking water towards the faster flowing longitudinal vortex braid. In 

this way, the stream apparently regulates itself by constantly sucking and concentrating 

the stream energy towards its centre, thus decreasing pressure on bank and bank 

erosion and deepening the channel in the centre. In fact, Schauberger proposed several 

engineering installations to restore or enhance such longitudinal vortex flow in degraded 

rivers, and some of river engineer Otmar Grober’s installations seem to utilize this 

movement efficiently as flood and erosion protection, making artificial bank stabilization 

unnecessary, or downsizing it to a minimum (see Ch.5). As the formation of such a 

concentrating, spinal structure is believed to be a natural feature of a healthy waterway, 

the absence of it could probably lead to a more dissipated flow pattern, and during flood 

events would lead to increased bank erosion and an enlarged channel (which in turn can 

affect flow patterns, see Ch.3.5).  

Yet in mainstream hydrology such a spinal pattern is not recognized – in fact most 

current hydraulic modelling does not analyse any structure at all in the flow. In a letter 

to the author
34

, Robert Newbury acknowledged the limitations of conventional modelling 

and expressed his appreciation for Schauberger’s observations of complex flow patterns. 

In habitat restoration he designs to enhance such patterns successfully: “I have certainly 

found that the re-creation of vortices and flow separations is critical to forming preferred 

habitats in the flow.” Newbury also described his own observations of the longitudinal 

vortex flow sucking water towards the centre: “You can see how the circulating cell 

                                                      

32
 Statement in a radio interview from 16.12.2004:  “Was ist gutes Wasser?” produced by Kurt 

Kreiler, Kulturradio, Germany. 

33
 Note that Newbury and Gaboury (1993) refer to this phenomenon as helical near-uniform flow 

and that the spiral flow is stated to spin in opposite direction to the model in Fig.3.4.2. However, 

considering Schwenk (1962), this contradiction could be revoked, as two “parallel” spiral flows 

with opposite spins are stated to occur in a river profile. In a river bend, Schwenk describes a 

concentrated, digging spiral flow next to the outer bank, which spins in accordance with Fig.3.4.2, 

while next to the inner bank he describes a spiral flow with a bigger diameter, which spins in the 

direction stated by Newbury and Gaboury. 

34
 E-mail from 9. November 2005, see also Introduction Chapter. Robert Newbury features a video 

sequence showing such phenomena on his homepage: http://www.newbury-

hydraulics.com/new.htm 
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would seem to be drawing in the shallower (and possibly warmer) flow from the edge of 

the stream in Schauberger’s view.” 

Apart from the hydrological effects, Schauberger further described the core water of the 

longitudinal vortex as emulsion of carbon and other suspended matter gathered from the 

environment, and cool, dissolved oxygen. According to Schauberger, these elements are 

then combined and rearranged in cold fermentation in the vortex, e.g. leading to highly 

dissolved carbonic acid and immaterial phenomena like charged vitality of the water and 

vitalizing energies for the environment (see also Ch.3.3 and 5.1). In the exhaustive 

sequence of the longitudinal vortex, the water’s dragging forces seem to decrease 

(resulting also in the formation of riffles), and the vortex flow allegedly releases its 

accumulated vitalizing energy to the environment, just before it alters direction of its spin 

and accelerates again. Schauberger called this energetic discharge energy canon (see 

Fig.3.4.2). 

 

Fig.3.4.2 Model of longitudinal vortex flow, its run and energetic pattern in a natural 

waterway.  This scheme shows the pulsating pool-riffle amplitude and the meandering pattern as a 

result of the river’s rotating spine. Under natural conditions, this energy pattern is probably in 

harmonic resonance with its channel geometry.  Where dragging force and velocity increase, a pool 

results, and where dragging force and velocity decrease a riffle results. The vital energy gathered 

during the spiralling vortex flow of charged particles, is released in a discharge before the flow 

alters its spin. Note that Fig.3.4.1 shows an outtake of this pattern with the focus on temperature. 

Fig. translated and adapted from Coats (1999)  
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As opposed to the gravitational downstream flow of matter, Schauberger also stated to 

observe an upstream flowing energy in healthy waterways as a function of this 

longitudinal centre braid of vortices. This energy is described as implosion energy or 

levitation energy and is stated to be beneficial to the connectivity and health of a 

waterway. 

Natural development and persistence of such spiralling flows is probably dependent on 

mass flux and its relation to channel geometry, and many waterways subject to human 

disturbance may have lost such a pattern: With regard to the overwhelming presence of 

degraded waterways and widened channels
35

, this pattern might be considered an 

exception or negligible entity. Nevertheless, studies of natural rivers in erodible material 

apparently show how channel width and channel depth correspond to drainage area 

(Newbury and Gaboury 1993) and that meander wavelength corresponds to channel 

width (Roy and Abrahams 1980). Also regarding kinetic energy, the minimum energy 

expended by spiralling flows seems to occur when the radius of a meander curvature is 

ca. 2.5 times the stream’s width (Chow 1959, Chang 1988), a common feature in natural 

streams (Leopold at al 1964, Newbury and Gaboury 1993). Interestingly it is also a 

known phenomenon, that even straightened streams tend to re-establish some of their 

original characteristics after some time, e.g. develop pools and riffles in the same spacing 

that existed before the channel was straightened (Newbury and Gaboury1993). Hence, it 

could be argued that these interdependent characteristics reflect the water’s tendency to 

“design” its channel for optimal spiralling, according to the local water flux. Or in other 

words, channel geometry could represent the water’s very nature to flow in a self-

cooling and rhythmic spiralling longitudinal vortex, whenever present in sufficient 

abundance. A natural channel would therefore be in resonance with the waterway’s 

longitudinal vortex flow in the long run. 

3.5 Conclusions of Schauberger’s observations in natural 
waterways 

In summary, the stated self-organizing properties of a natural waterway could 

therefore: 

• tend to develop a contracting, spiralling, self-cooling, aerating, purifying, 

pulsating and velocity stabilizing flow structure (� i.e. developing 

longitudinal vortex flow, see Ch.3.5), 

• tend to design its channel in harmonic resonance
36

 with longitudinal vortex 

flow, e.g. width, depth, curvature etc. according to discharge amount (see Ch.3.3 

and 3.4), 

• tend to mediate and supply vital resources for biota, i.e. water, diverse flow 

structure (����habitat), oxygen, nutrients, minerals, carbonic acid, vital energy 

                                                      

35
 This is indeed a delicate situation, as the pristine, natural reference is extremely rare or inexistent 

(?) today and most river ecosystems were possibly already considerably degraded when first 

geomorphologists or hydrologists aimed at describing their nature.     

36
 According to Schauberger, all energy creates the transport track best suited to its desired motion 

under given circumstances. A resonance between channel and medium can seemingly be 

established, when the medium’s desired motion is taken into account, e.g. see Stuttgart experiments 

see Ch.3.3. 
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and information
37

. In a summary process the biota returns vital shade and 

transpiratory cooling effect, bank stability, biological purification, and 

again oxygen, nutrients, minerals, carbon dioxide and information. (� positive, 

prospering feedback cycle probably enhancing biodiversity). 

Note that according to Schauberger, the functions described in the third point are most 

efficiently performed in presence of a longitudinal vortex flow (e.g. due to its implosive 

motion, see Ch.3.3), and some vitalizing energetic functions are probably exclusively 

performed by a longitudinal vortex. Note also, that in combination with Schauberger’s 

view of water as a living organism, these interwoven points could support the perception 

of a waterway as a functional entity (similar to the blood system) of a super-organism
38

.  

In respect to climatic differences it seems that the drivers of longitudinal vortex flow are 

based on temperature gradients (see Ch.3.2), and not actual temperature, and hence it 

could be argued, that a concentrating flow pattern is an intrinsic expression of natural 

waterways throughout different climates. It has also been pointed out, that rivers tend to 

increase turbidity if exposed to solar heating (see Ch.3.2), which is likely to have a 

cooling effect on the deeper currents in the channel. This could be crucial in large 

streams of hot climate zones, where direct shade is probably not sufficient to provide a 

positive temperature gradient. 

 

Following these stated tendencies in a natural environment, there could be three main 

characteristics of water flow regarding degraded waterways:  

• A dominance of negative temperature gradient, e.g. missing shade, excessive 

solar exposure of waterway  (� absence of longitudinal vortex flow, leading to 

dissipative flow patterns, erosion, widened channel and levelled bed). 

• A dissonance between channel geometry and water flow, e.g. disturbed 

meandering, unnaturally widened channel, disturbed flow or sediment regime 

etc. (� limitation for developing or maintaining a longitudinal vortex flow). 

• An absence of appropriate mediation and supply of vital resources for biota 

due to loss of efficient natural flow structure and appropriate temperature 

gradients (� weakening of ecosystem, loss of biodiversity). 

These three characteristics seem to be interlinked, e.g. a dominant negative temperature 

gradient (resulting in dissipative flow patterns and bank erosion) could eventually lead to 

dissonant channel geometry etc. However, removal of a considerable patch of riparian 

vegetation will of course also result directly in lowered bank stability – even without 

taking any effects on temperature and flow structure into account! Hence, re-establishing 

dense vegetation cover, longitudinal vortex flow and harmonic resonance could be 

perceived as a negligible entity, as long as some trees (regardless of resulting temperature 

gradient type) are stabilizing some banks (regardless of channel dimension). However, it 

has been stated in this paper, that relatively minimal changes in water temperature would 

probably alter local flow patterns (see Ch.3.2). For long-term channel and ecosystem 

stability, it could therefore be crucial to enable concentrating spinal flow patterns instead 

of dissipative flow patterns.  

                                                      

37
 See Ch .4.1. 

38
 E.g. see the Gaia theory  (Lovelock 1979). 
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Dissonance between energy flow and channel dimension could arguably occur in 

waterways subject to straightening, damming, desnagging (see Ch.6), removal of 

riparian vegetation, unnatural increasing of channel width or constant downsizing 

of discharge amount (e.g. by irrigation and dampening of flood events), as these 

interventions probably affect magnitude and type of flow pattern, diminish longitudinal 

vortex flow and the water’s dragging force (see Ch.3.4) and hence diminish drivers for 

maintaining resonance.  

In general, a “too small” flow in a “too big” channel could tend to level morphological 

differences and flatten or congest the bed. Diminished bed-form heterogeneity or 

inarticulate digestive rhythm (see Ch.3.2) could be seen as symptoms of congestion. A 

relieving “sneeze” seems to be denied to many rivers subject to human intervention 

(dams, extensive irrigation demand), as it often reduces the possibility of channel 

rearrangement “to the river’s liking”, i.e. re-establishing resonance.  

On the other hand, human interference with the hydrological cycle (i.e. deforestation, 

climatic change) would lead to increased surface discharge (i.e. in absence of a positive 

temperature gradient between soil and precipitation, see Ch.3.2). Consequently, with a 

surface discharge amount exceeding initial (naturally evolved) channel dimensions, this 

would result in flooding and erosion, widening the channel. (In the long run, the 

dominance of a negative temperature gradient on the deforested area can also lead to 

desiccation of soils). 

For diminishing such degradation effects in waterways, there are several stated benefits 

from re-establishing natural flow patterns and longitudinal vortex flow : 

• Longitudinal vortex flow performs as efficient flood protection and 

concentration of flow energy in the stream centre (e.g. Schauberger’s theory; 

Grober see Ch.5).  

• Re-establishing vortices and flow separation is critical to success of aquatic 

habitat restoration (Newbury, pers. comm. November 2005).  

• Re-establishing longitudinal vortex flow deepens the riverbed in the centre and 

hence performs as effective long-term channel contraction (Schauberger’s 

theory and Grober, pers. comm. August 2005).  

• Efficient mediation and supply of vital resources and vital energies relies on the 

connectivity of the spine-like longitudinal vortex structure (Schauberger’s 

theory). 

• Efficient mediation and supply of vital energies and information relies on 

energetic functions of vortices (see e.g. Ch.4). 

 

Hence, rehabilitation efforts that are not addressing functions of natural water 

movements like vortices, spinal water structure and meandering patterns of energy flow 

would arguably have a greater probability to fail in re-establishing natural flow patterns 

and would therefore risk diminishing restoration success regarding their stated 

hydrologic/geomorphic, ecosystem health and biodiversity functions presented 

throughout this work. Rehabilitation designs addressing such flow patterns could have a 

higher probability to establish flow phenomena beneficial to long-term channel 

maintenance and ecosystem stability.  
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Some measurements have been stated by Schauberger and other river engineers for river 

regulation in accordance with natural flow patterns: 

• Restoring riparian vegetation
39

 cover for maximal shade and transpiratory 

cooling effect (Schauberger’s theory), e.g. for generating dynamic geomorphic 

equilibrium between water flow and environment in the long term.  

• Introduction of appropriate installations in straight sections or engineered 

channels that evoke diverse, natural flow patterns, i.e. longitudinal vortex flow, 

pendulum motion, pulsating motion, vortices or evoke desired secondary currents 

to guide the main flow (Schauberger’s theory and patents, see also Fig.4.5.9; 

Grober’s Pendulum Ramp, see Ch.5.1; rainwater channels by IET, see Fig.4.5.8). 

To concentrate flow energy to the channel centre (where desired scour is created) 

in straight sections, Rosgen (2001) suggests upstream pointing “V”- and “W”-

shaped cross-channel weir structures built of natural rocks. Also, simply placing 

large boulders in the channel centre at the end of riffle sections could probably 

be effective to evoke longitudinal vortex flow in relatively small streams, 

probably reducing pressure on the banks and deepening the bed in the centre (see 

Ch.3.2). 

• Introduction of appropriate installations in river bends that use secondary 

currents to guide the flow towards the channel’s centre, evoking longitudinal 

vortex flow (Schauberger’s theory and patents; Grober’s Sickle-Shaped Bottom 

Dams or the Watersnail, see details in Ch.5). Resembling the functionality and 

shape of the Sickle-Shaped Bottom Dams (Koll 2002, Mende 2005, Bihs 2006), 

there are similar engineering solutions that direct flow energy to the centre and 

seem to evoke longitudinal vortex flow: e.g. the Iowa Vanes
40

 of the Iowa 

Institute of Hydroscience and Engineering IIHR (Oodgard and Wang 1991), the 

Bendway Weirs
41

 of the Waterways Experiment Station of the U.S. Army Corps 

of Engineers (Biedenharn, Elliot Watson 1997) and the J-Hook Vanes
42

 

developed by Rosgen (Rosgen 2001).  

                                                      

39
 Note that Schauberger suggested vegetation belts of 100 – 500 m to each side of the river. 

40
 Iowa Vanes are prefabricated, slightly curve-shaped dam elements for guiding flow energy 

towards the centre of the channel. They are producing longitudinal vortex flow and lead to a 

sediment turnover within the channel profile: deepening of the channel in the centre, deposition of 

sediment on the outer curve, hence controlling bank erosion. Series of Vanes are positioned near 

the bank of the outer curve with angles of 15° to 25° relative to the incoming water flow. Iowa 

Vanes are patented by the IIHR (Oogard and Wang 1991). However, the structure’s material and 

uniformity are not blending in with nature. Since the design can involve unnatural materials like 

concrete, it is questionable in terms of an alleged energetic water quality (see. Ch.4). 

41
 Bendway Weirs are slightly curved dams built of natural rocks. They guide the flow energy 

towards the centre of the channel, where scour is produced and the bed is deepened, preventing 

erosion on the outer curve. Series of such dams are positioned in the outer curve, pointing in 

upstream direction with angles of 30° to 45° relative to the incoming water flow (Biedenharn, 

Elliot Watson 1997). Though some differences occur in details of rock construction, the Bendway 

Weirs’ shape and position are very similar to Grober’s Sickle-Shaped Bottom Dams (see Ch.5.2). 

Following the weirs’ shape and geomorphic functionality, they are quite probably also inducing 

longitudinal vortex flow in the centre.   

42
 J-Hook Vanes are dams with an articulately curved end built of natural rocks or logs. They guide 

the flow energy towards the centre of the channel, where scour is produced and the bed is 
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4 Current holistic perceptions of water  

To understand possibly significant aspects of aquatic ecosystem health, the following 

chapter provides an insight into topics of holistic water research, some stated methods 

to enhance and measure energetic water quality and general thoughts on 

communication with the flowing medium.  

4.1 The phenomenon of water memory and energetic water 
quality 

It has been stated (Voithofer 2004) that the water molecule seems partly explainable with 

the classic physical model (the oxygen atom features properties of a “real” atom and can 

be described with Van der Waals-equation), while the other part seems to be explainable 

only with quantum mechanics (the hydrogen atom is the element with the lowest atomic 

mass and its properties are more likely to resemble a light quantum). The combination of 

quantum mechanic forces and classical forces however make it very difficult to obtain 

insight in the nature of the resulting organisational structure of water, but nevertheless, 

experience based on quantum mechanic calculation leads to the assumption that water 

may well be able to develop wide spreading structures (Schulte 1996), which is probably 

a preliminary for the medium to serve as mediator of information
43

.  

The theory of water memory is also basic to homeopathy
44

, which states that water is 

capable of containing memory of particles dissolved in it, and this memory allows water 

to retain the properties of the original solute even when there is literally no solute left in 

the solution. Different scientists (see e.g. in Davis 1995) state that the physical 

configuration of water molecules, i.e. the pattern of hydrogen bonding is characteristic 

to the substance dissolved and that this pattern will prevail and even gain in signal clarity 

through successive dilutions – although hydrogen bonds are believed to break and build 

at incredible speed (Zerluth and Gienger 2004).  

Some experiments tested the hypothesis of information storage by using measurable 

receptor based responses in molecules or organs to highly diluted solutions of agents. 

Highly diluted solutions (where according to the atomic model no actual dissolved agents 

could be present) seemingly lead to similar response as solutions with agents present. 

                                                                                                                                                 

deepened, preventing erosion on the outer curve. The hook is said to produce corkscrew vortex 

flow (probably longitudinal vortex flow). A J-Hook Vane is positioned in the outer curve, pointing 

in upstream direction with angles of 20° to 30° relative to the incoming water flow (Rosgen 2001). 

Though featuring the “J-like” hook and a steeper angle, the vanes’ shape and position are similar to 

Grober’s Sickle-Shaped Bottom Dams (see Ch.5.2). 

43
 Nufer (2004) refers to “information” as meaning “to put in form”. He also states that information 

and energy are two sides of the same coin: “The supply of information creates order, thus reducing 

entropy and increasing the energy potential at the same time. Biologically speaking this complies 

with the increase of negentropy, which is a prerequisite for accumulation of superior organisms that 

can use the energy potential for the activation of critical metabolic processes.” (Nufer 2004, p.10)   

44
 A medicinal discipline invented by German physician Samuel Hahnemann (1755-1843), 

allegedly operating with stimulus of successively diluted active substances in water. 
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Since a high ranked publication
45

 of such results allegedly failed to replicate, and the 

responsible researchers were attacked vigorously, many subsequent experiments showing 

similar results and supporting the memory theory have been published in smaller 

scientific journals (e.g. Rey 2003, Belon et al. 1999, Endler et al. 1995). While in high 

ranked journals some findings in favour of structural water memory are published, the 

authors seem to refrain from explicitly backing up the theory (e.g. Cowan et al. 2005). 

The issue remains highly disputed in scientific community.   

However, the most popular theory states that the water molecules and their hydrogen 

bonds could act like a liquid crystal, and build clusters of dozens to several hundred 

molecules (see Fig.4.2.1): Though the hydrogen atoms in the cluster seemingly oscillate 

between establishing and releasing bonds, each cluster could remain a tendency to bind 

in a specific way, thus all molecules in a cluster would tend to share the same structural 

pattern or information over some time (Zerluth and Gieneger 2004). Note that since 

water molecules are dipoles, this structural pattern would also result in a specific 

energetic pattern.  

Thus, clusters are believed to arrange according to different influences (see Fig.4.2.2). 

Depending on their focus, different researchers and practitioners stated influences 

ranging from dissolved substances, electromagnetic or biomagnetic oscillations
46

 to 

morphogenetic fields and thoughts
47

. This adventurously broad range would include 

matter, sound, feelings, thoughts and thought concepts (e.g. words), and that eventually 

everything would act as information or oscillation pattern in water. Note that these 

functional details (that all things are energetic oscillations) are theoretical explanations 

of observed phenomena and are generally in tune with calculations of modern physics – 

however, mainstream science dismisses even the influence of highly diluted substances 

on water structure. Nevertheless, some scientific experiments with revitalized tap water 

seem to suggest the effectiveness of an energetic quality component in water (see Ch.4.2 

and 4.3). 

Note also that, according to the water memory theory, the current practice of providing 

“clean” water by filtering out chemical pollutants could be insufficient, as humans and 

the environment would still receive “harmful” information via the water’s memory for 

these substances. But since the theory of water memory is not acknowledged by 

established science, consumer health is not protected today from such stated threats, 

despite indications in favour of energetic water quality.  

Interestingly, influences on energetic water quality became relevant to some freshwater 

management policies in New Zealand, because (similar to other traditional cultures) the 

traditional Maori culture regards natural water as carrier of the life force “mauri”, and 

a failure in physical or spiritual handling results in a degradation of “mauri”. As 

                                                      

45
 Benveniste Jean et al. (1988): Human basophil degranulation triggered by very dilute antiserum 

against IgE, Nature 333:816-818 

46
 Note that according to quantum physics, matter can be viewed as an energy state. Therefore 

elements and molecules and all objects and organisms composed of elements would have a specific 

energy pattern or oscillation frequency. 

47
 The theory of morphogenetic fields states that apart from DNA, some crucial information is 

stored in invisible energetic “blueprints” not depending on physical storage, but nevertheless 

accessible to living organisms. Originally a theory stemming from biologist Rupert Sheldrake 

(Sheldrake 1984), this thesis is also regarded to provide possible insights into functional properties 

of invisible phenomena like thoughts and consciousness.  
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published on the Environment Waikato Regional Council website
48

, “the maintenance 

and enhancement of mauri (with respect to water resources) is dependent on the physical 

and spiritual health of natural and physical resources. Contamination or degradation of 

water has the effect of diminishing its mauri. The diminuition of mauri has a negative 

impact on the natural and physical resources and also impacts on the mana [authority] of 

tangata whenua [natives], who have the responsibility as kaitiaki [caretaker], to ensure 

that the mauri of their taonga [asset] is not affected.” It is proposed therein, “that 

resource use and development practices recognise and provide for the mauri of water”, 

and that traditional knowledge is sought to screen current handling practice and “to 

address the extent to which any adverse effects on the mauri of water can be avoided, 

remedied, or mitigated”. Of course, this seems to be primarily a “cultural issue”. But at a 

second look – given the current broad gap between mainstream science and alleged 

“esotheric” myth, and the fact that the precautionary principle has not yet been applied 

for threats to energetic water quality – it seems that protecting “cultural issues” 

constitutes the only pragmatic way to officially ensure for the stakeholder’s interest in 

healthy water regarding energetic water quality. 

4.2 Energetic water processing 

The aim of energetic water processing is to improve the water’s purity, its biological 

effectiveness and its physical or energetic (charge, surface tension, redox potential etc.) 

and chemical properties (Voithofer 2004). There are many manufacturers, methods and 

functional terms
49

 for the energetic enhancement, e.g. biomagnetism, orgone, bio-energy 

etc. Yet only few studies are available that compare the different revitalizing devices for 

consumer information (e.g. Hagalis Wasserstudie 2004, see Ch.4.3 and Appendix).  

However, most tap water revitalizing devices state to alter the water’s cluster structures 

(see Ch. 4.1) and thus the stored information (regardless of the origin of influence). 

Mainly two methods seem to be used:  

• erasing “old” information (e.g. via vortex motion, see Fig.4.2.1; or via 

permanent magnets), i.e. breaking up clusters and diminishing tendency to build 

large clusters, 

• imprinting “new” information
50

 (e.g. via resonance with desirable vital 

substances or their frequencies), i.e. influencing the pattern of newly developing 

clusters. 

The variety of methods for imprinting vital information is again adventurous: Natural 

crystals
51

, electromagnetic stimulation, treated water samples, treated metallic templates, 

                                                      

48
 http://www.ew.govt.nz/policyandplans/rpsintro/rps/RPS3.4.10.htm 

49
 This situation of multiple terms describing similar phenomena is partly the result of special legal 

regulations for the alternative health sector: e.g. devices stating to operate with orgone energy as 

stimulus (see Footnote Nr. 6) are still illegal in the U.S.A. and advertisement for orgone harvesting 

devices in Germany is only legal, if stating that such energy is inexistent from a scientific point of 

view. Hence, some manufacturers invented new terms or keep the functional theory to themselves.   

50
 Exemplary for such hypothetical mechanisms see the comprehensive analysis of the PlocherTM-

System and its holographic information transfer on water and solid templates, where the allegedly 

proved effects and possible mechanisms of this technology are discussed (Nufer 2003). 
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or metallic objects of harmonious geometric forms (e.g. goldener Schnitt). Note that for 

the stated mechanism of information imprinting, no dissolving of substances is required, 

as energetic contact with the substance’s energetic frequency is sufficient for resonance. 

Generally, tap water revitalizing devices need no re-fill of any substance and operate 

without electric power or batteries.  

While the underlying mechanics remain speculative, some of these vitalizing tap water 

technologies have been stated to produce measurable change of the water’s properties. 

Here is a brief overview: Compared to untreated tap water, re-organized or re-informed 

water increased performance in industrial processes and in microbiological environment 

(e.g. study on contact lenses and water treated with PlocherTM-System, see Appendix) 

and in plant experiments increase yield, growth or vitality
52

 (Voithofer 2004
53

, Hacheney 

1992). Eutrophic lakes were cured by energetic stimulation imprinting the oscillation 

frequency of oxygen on water (Holst 2004, see also reports on PlocherTMSystem in the 

Appendix). Drinking energetic stimulated water seemed to increased proportion of 

colloidal dispersed red blood cells in human blood (e.g. report on water treated with 

Weber-Bio-Energie-Systeme in Holst 2004). 

 

 

 

Fig.4.2.1 Model of a water cluster (containing information) and its dissipation / splitting up 

by energy of vortex motion (erasing information). Note that in living organisms a high flexibility 

and plasticity in water structure could probably be desirable (i.e. the ability to “erase” established 

patterns and the adaptability to “new” information, Popp 1989). Fig. from Zerluth and Gienger 

(2004) 

                                                                                                                                                 

51
 Water is a crystal when solid. Crystals show a high degree of atomic order, and this “frozen” 

natural information in crystals is believed to influence the cluster structure of liquid water upon 

contact. Note that during half of the hydrological cycle water would naturally be in contact with 

many crystals, as they constitute a part of the soil and lithosphere.  

52
 Measured via biophoton-emission, see footnote Nr. 56. 

53
 Note that in the study (Voithofer 2004), water from an alleged “holy” source (Mariazell, Austria) 

produced similar effects on biophoton-emission as energetic processed water. 
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Fig. 4.2.2 Model of water as an assemblage of sensitive clusters and potential oscillatory 

influences. Influences of different origins (substance and energy) affect the oscillatory frequency 

of individual water cluster(s). Note that because hydrogen bonds between water molecules are 

seemingly transient, clusters are believed to reflect tendencies for different hydrogen bonding 

patterns between several hundred water molecules. These tendencies could result in specific 

patterns of energetic oscillations that again are sensitive to energetic oscillation of substances and 

energies. A lasting tendency or “habit” to build hydrogen-bonding patterns in a specific way could 

explain the phenomenon of water memory. Fig. translated from Zerluth and Gienger (2004).  

 

By stimulation of water with electromagnetic signals using a broad range of harmonic 

resonance frequency-data (see Ch.4.3), specific problems in chemical, biological and 

energetic water quality can allegedly be solved by Aqua-4D Technology, which is close 

to actually designing the desired properties of the water in the process (see e.g. report on 

phosphate elimination with oxygen oscillation in communal wastewater treatment by 

Aqua-4D technology in the Appendix). Interestingly, professional wine testers sensed a 

difference between the tastes of EWO-activated and untreated tap water in a sensory 

triangle-test 
54

(Klima and Redl 2005).  

However, scientific studies of these devices and their effects are still rare, and neither 

customer reports nor reports of manufacturers on their products are considered in the 

scientific apparatus. Also a broad study (Hammer 2004) was allegedly not able to 

produce significant results in respect to surface tension, bacteria growth or plant growth 

between untreated tap water and tap water treated with technology by Grander and EWO. 

Recently, Johann Grander – a well-known exponent amongst the water vitalization 

pioneers – was confronted with accusations of charlatanry for selling bottled 

Grander®Water at a high price. 

                                                      

54
 A scientifically recommended method to test for differences in taste of a substance across a 

group of testers. 
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4.3 Holistic parameters of water quality  

What is healthy water? If a holistic focus is set only on human health – of all life forms 

and ecosystems depending on water – this question probably already involves water 

research, nutrition science, medicine and possibly cultural and psychological aspects, and 

therefore can’t be presented in detail here. However, the following list gives a brief 

overview of possible holistic water parameters and their seemingly beneficial 

characteristics for human consumption (Zerluth and Gienger 2004): 

 

Chemical quality Biological quality Energetic quality 

Chemicals l 

Minerals l 

Calcium carbonate l 

Oxygen m 

Carbonic acid l 

Odour particles l 

Flavour particles l 

Turbidity l 

Rust l 

Radioactive particles l 

pH b 

Bacteria l 

Viruses l 

Parasites l 

Fungi spores [?] 

Inner surface m 

Size of droplets l 

Energy content, 

dragging force m 

Structure
55

 m 

Light content, activity 

of biophotons
56

 m 

Alien informations
57

 l 

Compressing forces l 

 

 

  

m preferably much       l preferably little      b preferably balanced 

 

Tab. 4.3.1 Holistic parameters of water quality. These parameters and their assumed beneficial 

characteristics sum up much of today’s research in water and human health regarding the 

metabolism of living cells, aspects of nutrition and the efficiency of colloidal solutions. Note that 

in the original publication the term physical water quality was used instead of energetic water 

quality, which is used in this paper. Tab. translated and adapted from Zerluth and Gienger (2004) 

 

 

                                                      

55
 See also Ch.3.1. 

56
 Various methods using photons to assess the suitability of water for life processes, developed by 

German physician Fritz-Albert Popp and team. E.g. light content: photon emission after electronic 

stimulation is measured directly in water. E.g. activity of biophotons: biophoton emission of algae 

raised in water. See e.g. Köhler B. et al (1991). Note that according to Voithofer (2004) the 

measurement of biophoton-emission also constitutes a valid method for assessing energetic water 

quality. 

57
 See also Fig. 4.2.2. 
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With respect to inner surface and the size of droplets, the model of water clusters (see 

Ch.4.1) could describe how different cluster sizes in the same volume of liquid water 

could affect the dimensions of inner surface (Fig.4.2.1). Regarding the sum of surface 

tension, this parameter constitutes an intrinsic energy state of water: While in a glass of 

water the outer surface remains constant, the inner surface could differ dramatically with 

the size of clusters or droplets. Note that this dimension would arguably affect the 

interaction between water and its environment, e.g. the water’s ability to dissolve 

particles, transport particles and enable chemical reactions. According to Hacheney (in 

Zerluth and Gienger, 2004) water with a very high inner surface is subject to levitation 

(i.e. the cluster size within such water is small enough to be unaffected by gravity and 

hence the resulting droplets will have the shape of perfectly round spheres, not 

ellipsoids). 

Making dragging force visible is relatively simple (Fig.4.3.2). If water with dissolved 

pigments is sucked vertically by the capillary forces of blotting paper, the water’s energy 

state seems to affect its dragging force, as the transport of pigments can differ in the 

pattern of deposition, “sharpness” of the resulting picture and the height of final 

deposition. This method to assess differences in quality of fluids (Steigbild analysis) was 

developed by Lili Kolisko in 1934 and has been used since in the natural medicine 

sector. 

Energetic structure also seems to be revealed by the Hagalis method of Andreas Schulz 

(Fig.4.3.3). Here, a sample of water is distilled and the remains of distillation are mixed 

with ash and calcium to form crystal structures. Then these crystals get combined again 

with the distilled water on a microscope slide. The preparation is then stored at room 

temperature until the water is fully evaporated. The resulting crystals differ in size, 

angles and structural clarity, seemingly affected by energetic parameters such as 

dragging force and structure. 

Oscillation patterns can probably be measured by bio-frequency scans
58

. E.g. the 

Rubesa Bioharmonic Resonance method (Fig.4.3.4) developed by Pier Rubesa, is used to 

measure the relative energy levels within the biosphere against a reference oscillator. 

According to the manufacturer, the bio-frequencies of water can also be scanned and 

analysed in a three dimensional graph, and effects of water vitalization on these 

frequencies can be assessed. Note that the scans in Fig.4.3.4 refer to samples of river 

water before and after passing a river installation by engineer Otmar Grober (see Ch.5). 

Information is probably made recognizable by the method of Masaru Emoto (Fig. 4.3.5), 

where water samples are deep frozen for 2 hours and the tip of the ice crystal is 

photographed at beginning of the melting process (200-500 fold magnified). Note that 

this method is interpreting aesthetic aspects; it is not replicable to the extent of identical 

ice crystals
59

 and therefore is not considered scientific, and Emoto’s publications do not 

pretend otherwise. Nevertheless, the water’s energetic quality seems to reveal itself in the 

distinctiveness and “degree of beauty” of the ice crystal. Also water of identic origin 

allegedly reacts to treatment (pre-freezing exposition to energies as music, thoughts, 

prayers or words). 

                                                      

58
 For functional details of water quality analysis using also bio-frequency resonance measurement 

see e.g. www.planetdiagnostics.com. 

59
 Note that allegedly there are no identic ice crystals. In a way, this variation constitutes a richness 

of expression as well as a limitation to science to understand natural phenomena. 
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Fig. 4.3.1 Model of inner surface in water. While the volume remains constant, a glass of water 

can consist of many small (left) or fewer big water droplets or clusters (right). This has a 

significant impact on the size of inner surface and surface tension. Water with increased inner 

surface (left) could be beneficial to processes like dissolving, transport or chemical reactions in 

metabolic or industrial processes. Fig. from Zerluth and Gienger (2004) 

 

 

Fig. 4.3.2 Steigbild analysis. Water with high (left) and low energetic quality (right) results in 

different visual qualities. Fig. from Zerluth and Gienger (2004) 

 

 

Fig. 4.3.3. Hagalis crystal analysis. 400 fold magnified crystals of Swiss tap water: after 

stimulation by bio-energetic tap water processing (left), and the same tap water before stimulation 

(right). Note that the presence of 60° angles in these crystals is associated with beneficial energetic 

water quality, while the presence of 90° angels stands for low quality. Fig. from Holst (2004)  
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Fig. 4.3.4 Bioharmonic resonance scanning method. The scans show the distribution of bio 

energetic frequencies in Hertz (Hz) and their amplitudes (front horizontal and vertical axis) during 

the time interval of measurement (horizontal axis on the right). The frequency of a water sample is 

measured against a reference oscillator with a frequency of 1440 Hz. Left: Scan of river water after 

flowing through a vortex installation designed by river engineer Otmar Grober. Right: Scan of river 

water before passing the vortex installation. Note that the presence of low and high frequencies and 

the relative absence of middle frequencies are associated with favourable energetic water quality 

(i.e. natural spring water). Fig. from BHR report Austria (2003) 

 

 

Fig. 4.3.5 Photograph of ice crystals by Masaru Emoto. By aesthetic comparison of the crystals, 

the one on the left (water stems from a source in Sajio, Japan) could be described as “symmetric, 

distinct, detailed and expressive”, whereas the crystal on the right (tap water from Dresden, 

Germany) seems “inexpressive, asymmetric, less structured or slightly chaotic”. Photographs from 

Emoto (2001) 
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Comparing effects on human health, the response to many parameters of energetic 

water quality seems to be less drastic than some instantly harming chemicals, viruses or 

bacteria. Nevertheless, long-term consumption of water with low energetic quality could 

have a severe cumulative effect on human health, whereas drinking water of high 

energetic quality could have beneficial effects on health (see Ch.4.2 and the respective 

links in the Appendix). 

Note that human individuals can show different reactions to the same stimulus (even a 

physical stimulus can be “harmful” or “beneficial” depending on individual conditions – 

e.g. allergies, etc. – and the same plasticity could apply for reactions to stimuli on the 

energetic level). Therefore it could be suggested to address to more neutral references of 

energetic water quality (e.g. “natural spring water quality” instead of “healthy”). 

Additionally, the range of responses to information stored in water can probably be of 

great plasticity in humans, as their thoughts or psychological condition could not only 

affect their body’s response to the stimulus – but also the stimulus itself (i.e. the 

information stored in the water)
60

. Considering this possibly crucial impact of the human 

individual on health and the information stored in water, a high flexibility and plasticity 

in water structure could be generally desirable for consumption (also proposed by Popp 

1989), probably more than a generalized definition of the “optimal” information content 

of water without considering the state of the individual.  

Note that non-human organisms also seem to have a receptive ability for information 

stored in water (e.g. Endler et al. 1995), but probably less plasticity in their response
61

. 

Hence, not only pollutants and their energetic imprint, but also unnatural materials or 

materials from “foreign” environments could stress the biota to some extent by spreading 

“unsuited” or “unfamiliar” information in the ecosystem. 

In respect to water engineering and aquatic ecosystem restoration, the presented findings 

on water memory and health would lead to the following recommendations regarding 

waterway health: 

• To apply only natural materials, 

• and to preferably apply materials from the local environment. 

Note that these suggestions reflect the precautionary principle
62

. 

 

                                                      

60
 The individual psychology (e.g. moods, thoughts) of a human being is probably a crucial part of 

his wellbeing (most trivial, this force is scientifically documented as the placebo effect). If a human 

being’s moods and thoughts could also affect or change the energetic quality of the water he is 

about to consume, the water could again influence his health in a feedback (or “playback”?). 

Masaru Emoto (1999) stated that a “nice thought” or a blessing can greatly improve energetic 

water quality, i.e. it can probably change “harmful” information imprints. As water is present also 

in most food, ritual blessings of food and water before consumption as found in many cultures 

could therefore have a beneficial effect on the consumer’s health. 

61
 The underlying hypothesis is that unlike humans, non-human organisms cannot change 

“harmful” information imprints, therefore energetic stimuli in the water are more directly received 

by the biocoenosis (Most non-human organisms are probably not able to influence their health or 

the energetic water quality with the force of individual psychology, hence they are probably more 

prone to stress if receiving “unsuited” energetic stimuli in their environment).  

62
 The precautionary principle is used in many environmental laws. A common description is given 

here: http://www.sehn.org/wing.html  
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4.4 Conclusions of current holistic water research 

According to current models, the alleged energetic quality of water (see Ch.4) could be 

summed up as: 

• the water’s properties to alter its intrinsic energy state (e.g. size of molecule 

clusters, surface tension, dragging force, structural force, light content),  

• the water’s properties to store and erase information (e.g. of substances or 

energies). 

If regarding quantum physical models as a valid theory to investigate the phenomenon of 

matter, i.e. interpreting matter as energetic properties like waves and fields, the stated 

mechanisms underlying energetic water quality could show broad consistency and 

“feasibility”;  

• as all substances, objects and energies would consist of specific patterns of 

energy with their own frequency of oscillation, 

• as in the liquid state, water molecules would be likely to alter between 

development and dispersion of quasi-crystalline structural patterns (which are 

also patterns of charge due to the dipole character of water molecules, see 

Ch.4.1),   

• as the sensibility of such flexible patterns to an influence (energy patterns of 

substances, objects or energies) would again be given by the water molecules’ 

dipole properties, and could result in tendencies of specific pattern formation 

according to the influence (e.g. see Fig.4.2.2). 

Up to now scientific investigations in this field seem to produce contradictory results, 

and newly developed methods probably able to assess energetic water quality 

scientifically (e.g. Hagalis method, bioharmonic resonance measurement, biophoton 

analysis, see Ch.4.3) still face the challenge of getting recognized by mainstream science.  

Regarding possible implications of energetic water quality on water engineering, the 

following observations can be added: 

• The natural movement of water (e.g. vortices, meandering) seems to improve 

energetic water quality (see Ch.3 and Ch 4.2). 

• Energetic water quality seems to have effects on waterway health (see Ch.3, 4 

and 5).  

 

In the light of river rehabilitation and natural river regulation it could be rewarding to 

investigate and monitor effects on energetic water quality, as they would constitute a 

further measurement for assessing success of engineering practice in respect to 

ecosystem health. For rehabilitation designs already aiming at re-establishing natural 

flow patterns and using natural material (see Ch.3.5 and Ch.5) it seems that many 

requirements for increasing energetic water quality would already be matched therein, 

and therefore it may not be necessary to address this topic in extra design efforts. 

However, given the possibility of information transfer to water it would be generally 

recommended to apply only natural and preferably local materials for river 

engineering. This focus on water memory and energetic quality aspects could be 

regarded as a complementation to current management of chemical water quality.  
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4.5 Motion, form and communication 

In our language, we use the word “flow” or “flowing” for many different settings and 

situations. With such allegories we mostly refer in a validating way to something non-

stagnant, dynamic, seemingly without strain, to elegance perhaps. The archetype of 

course seems to be the movement of water. In a holistic view, flowing water seems to 

display an ongoing mediation between its intrinsic nature and the (physical) forces it 

encounters along its path through the environment. This Chapter features conceptual 

insights into communicative designs such as Flowforms and some experiments and 

observations by the author. While this excursion mostly presents holistic 

interpretations, they could complement traditional perspectives of river engineering 

and might be helpful in context of the designs discussed in Chapters 5 and 6. 

 

Flowing water seems to avoid the straight line and instead seems to prefer pendulum 

form (Fig.4.5.1). Within the flow, water is rich in forms and patterns and always seems to 

change its flow a little. Its current has character and sometimes may seem playful. If 

water flows down on a window, rolls back on a beach (Fig.4.5.2), freezes while flowing 

(Fig.4.5.3) – or sometimes even when it “flows” in the atmosphere (Fig.4.5.4) – similar 

waves and curved lines are observable, and a kid’s mind would probably see faces, 

figures and creatures of the fantasy. 

 

 

Fig. 4.5.1 Cool, dense water flowing on a mountain meadow. Photograph by C. Lüscher, 2005 
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Fig. 4.5.2 Freshwater on window (upper picture) and Seawater on sand (lower picture).  

Photographs by the author, 2005 
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Fig. 4.5.3 Frozen patch of  “flow”.  Photograph from Zerluth and Gienger (2004) 

 

Fig. 4.5.4 Layer of clouds in the atmosphere. Photograph by the author, 2005 
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Where do such forms come from? Why are curves and spirals almost everywhere in 

nature and straight lines almost inexistent? This is probably not explainable using 

mainstream scientific tools. If acknowledging that all matter is energy, then atoms, 

molecules and objects and all shapes are somewhat materialized energy flows. Shape 

could be interpreted as the (invisible) energy’s pattern of motion. Although the questions 

remain why natural energies seem to prefer curves over straight lines, or why they flow 

at all – we could be approaching an interesting principle here: If an energy is flowing, for 

whatever reasons, and tends to do so in curves and spirals, then handling such an energy 

with analogous forms is probably more efficient than using forms that oppose or 

suppress the flow’s nature. In other words: some methods may waste energy (or even 

degrade and destroy the quality aspect of the flowing energy), and some may mitigate 

and preserve energy and the quality in question (or if Viktor Schauberger is correct, even 

stimulate flow and generate energy). An example: If we are cupping water with our 

hands from a fountain, we are using a curved form to literally handle water. Does this 

gesture constitute the handling of water by human hands – or is the nature of water 

handling us, when we bring our hands together in acceptance that the only (efficient) way 

of grabbing it, is to bow our palms? It could be argued that human handling of water has 

always been a communication with the element through form and motion.  

 

 

    

 

 

Fig. 4.5.5 Communicative design with organic forms.  Which of the above designs is efficiently 

protecting a hypothetic riverbank (bottom of pictures) from erosion? By pressing a flat hand 

against the flow (left) one feels how the strong flow pushes against the palm and fingers. Such a 

rigidly blocking form is answered with much pressure by the flow, it is cost intensive and subject to 

tiredness. And as shown by the floating white string, a considerable part of the flow energy gets 

even deflected towards the bank. An optimised form, effortlessly guiding the flow (right) is found 

by shifting the hand in the current, sensing the minimal level of pressure. In the most comfortable 

position, the hand receives the flow in a steeper angle and with a slightly concave palm. One feels 

how the flow is now pushing only slightly against the palm and fingers. Communicating efficiently, 

the resulting shape evokes an inward rolling motion, the flow begins to spiral around its axis and, 

as shown by the white string, the energy line is deflected away from the bank. Photographs by the 

author, 2005 

 

According to Viktor Schauberger (Coats 1999), a trout can remain at the same spot in 

flowing water, seemingly effortless, by evoking vortices along its side. Note that this 

feature probably relies on the trout’s body profile, which is mathematically describable 

by the hyperbolic funnel (see Ch.3.3), the function that also describes the shape of a 

vortex. The fish’s body shape is therefore an analogy of the water’s motion pattern. With 

a slight movement of its gills the trout allegedly produces more vortices along its side, 
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which accelerate it upstream instantly. Again, the fish is communicating with the 

medium through form and motion, and seemingly very efficient. Quite probably, the 

efficiency of this communication could be detectable in resonance (see Ch.3.3) or the 

absence of strain. Note that in respect to the often moderately efficient western 

technology, Schauberger stated that it employs the “wrong” movement. 

While in current scientific modelling neither naturally spiralling water movement nor 

complex secondary currents are included, designing with organic forms can be as easy 

as this (Fig.4.5.5): Pressing a flat hand in defense against the stream’s direction is 

exhausting (left picture). When offering a slightly shifted, concave form for the flow that 

invites a spiralling motion, much less strength is needed (right picture). Also, if designing 

for bank protection, the form on the right seems to deflect flow energy (white string) 

away from the bank (i.e. bottom of pictures), whereas the form on the left probably 

increases pressure on bank. In a sense, these gestures indeed represent opposing and 

guiding in this communication with the current.  

Flowing water (as opposed to stagnant) seems to be a very basic premise and quality to 

the existence of a waterway, and hence to the evolved characteristic life forms we 

observe in rivers and around it. Yet a waterway’s quality of flow or motion often seems 

to be perceived as too “obvious” to evoke interest in details. Nevertheless, the work of 

Theodor Schwenk (e.g. Schwenk 1962) draws the attention to many examples where the 

form of flows and motion patterns of flowing energies are at the very base of the 

development of life forms, e.g. the shape of organs and bodies. Many ecological studies 

on rivers focus on the patterns of plants, fish, soils, chemicals etc, but only very few 

investigate natural flow patterns. However, exact scientific capturing of flow behaviour 

and interlinked parameters under natural conditions will be challenging – to say the least 

– and will probably provide complex models and abstractions instead of intuitive holistic 

understanding (as e.g. sketched by the perception of a communication between form and 

motion). Therefore knowledge derived from practical “outdoor” experience could fill 

the gap that lies between advancing science and today’s requirements of efficient, 

ecologic water engineering. Regarding the stated significance of Schauberger’s and 

Grober’s designs and knowledge for flood protection, erosion control, habitat richness 

and general waterway health (see Ch.3.5 and Ch.5), it could be beneficial to 

acknowledge this lack in current hydrologic education and research and draw on practical 

observations and holistic understanding. 

Going outside, spending time, observing and enjoying are probably not the activities that 

today’s scientific approach is most proud of. Nevertheless they are an integral reason 

why many young people became ecologists and scientists in the first place, and these 

qualities could be immanent to generate practical, integrative and creative understanding 

of natural phenomena. Perceiving nature directly with our senses is a thoroughly 

underestimated way of gaining cognition in today’s science. Once again, human 

perception is the central tool, and its subjective moment should not divert from the fact 

that also the most accurately working scientist ultimately uses his perception to set up the 

scientific design of his work and to interpret his measured data. It is probably misleading 

to believe that credibility is at stake, if knowledge is gained through incorporation of 

individual perception and holistic synthesis. 

As shown for example in Fig.4.5.6, a playful attitude and small-scale designs may help 

recognizing a variety of flow phenomena and flow patterns, i.e. their response to form. 
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Fig.4.5.6 Spiral arrangement of rocks in a forest creek and observed flow patterns. The 

designed spiral (red dotted line) receives an inward rolling longitudinal vortex flow (dark blue) that 

follows the spiral, passes underneath itself and then flows over the rocks. From the centre of the 

spiral secondary currents (light blue lines) move upstream or laterally and then turn in downstream 

direction. Note that the suspended sediment (leaf litter, organic debris) is deposited on the inner 

end of the designed spiral (yellow circle). Photographs by the author, 2005  
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Forms and shapes and their meaning are of course central to human culture. Not 

surprisingly, the concept of Flowforms stems from an occupation with art: John Wilkes 

from the Associate Royal College of Art, England, invented the so-called Flowform in 

the early 1970's as a consequence of artistic and geometrical research into nature, and the 

organic forms observed within fluids
63

. 

While there are different types of Flowforms, the basic concept is that of a vessel 

segment guiding water flow into a figure-of-eight flow pattern, allegedly similar to the 

liquid flow in the heart. This pattern is amplified in a series of segments (Fig.4.5.7a /b). 

 

Fig. 4.5.7a Schematic development of a pulsating figure-of-eight flow pattern within a 

Flowform. Fig. from www.flow-forms.com 

 

According to New Zealand based manufacturer and Flowform designer Ian Trousdell, the 

flow is prolonged ca. 30 times: “If you put a drop of ink into a Flowform you will find 

ink still in there some 12 full figure-of-eight oscillations later, even with new water 

pouring in all that time. I speak about this approximately as it is observational though 

repeated research, but we reckon your average drop of water is flowing around about 6 

times through a full oscillation before flowing on to the next Flowform. Flowforms 

capture water for some time and turn it through and round a fig-8 stream over its 

functional surface. […] Take an average Flowform, which is about 1 m in forward length 

and 1.75m wide.  The figure-of-eight unwound, so to speak, would be 5 times the 

forward length of the Flowform, i.e. the water in a normal stream might move just over 

1m forwards but in one fig-8 streaming pattern through a Flowform it would move 5m. 

[...] Multiply this 5m single fig-8 length by 6 for your average drop and you have 30m of 

                                                      

63
 For more information see e.g. http://www.flow-forms.com/. Note that Wilkes worked with water 

researcher Theodor Schwenk (see Footnote Nr.5) who also pointed out that flow patterns play an 

important role in creating shapes of organs in organisms (Schwenk 1962). 
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flow when a normal [straight] stream would move the water 1m forward. This makes a 

ratio of 1:30 stream : Flowform.
64

” 

Additionally, the vessel shape seemingly communicates with the function of body 

organs. The form of flow and its rhythm are stated to have beneficial effects like 

oxygenation, purification and vitalization of the water. Designer Ian Trousdell states: 

„With water treatment, Flowforms have three main functions. Each Flowform oxygenates 

water, revitalises it with rhythms and also mixes and polishes it. Those which mix and 

polish water best take on a kidney-like shape, those strongest with rhythm are similar to 

hearts and those which oxygenate best are reminiscent of lungs […] Flowforms are very 

effective in oxygenation, and in polishing water, while the rhythmic intensification has 

been shown to increase water’s capacity to support life forms. They are used 

internationally in agricultural irrigation, effluent treatment and urban water runoff.
65

“ 

 

Fig. 4.5.7b Development of a pulsating figure-of-eight flow pattern within a Flowform. 

Photograph from www.flow-forms.com 

However, no scientific study of these alleged effects is presently known to the author. 

Interestingly, the same designer also stated to have developed in-channel designs called 

Riverfins on the base of Viktor Schauberger’s flow energy bodies (see e.g. Fig. 4.5.9) 

and is allegedly also incorporating traditional Maori water knowledge (see e.g. 

Ch.4.1) in his designs
66

. 

                                                      

64
 This information was available online in November 2005 via http://www.flow-

forms.com/dynamicPage.asp?pageID=45, but shortly after web appearance has changed and for 

reasons unknown to the author this information is not accessible in the new version (January 2006). 

65
 This information was available online in November 2005 via http://www.flow-

forms.com/dynamicpage.asp?PageID=2, but shortly after web appearance has changed and for 

reasons unknown to the author this information is not accessible in the new version (January 2006). 

66
     http://www.flowforums.com/forums/forums.asp 
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Other examples of standardized designs using form and motion to evoke flow patterns 

are found in artificial channels for water transport (Fig. 4.5.8 and 4.5.9). With their 

additional in-channel structures these half-pipes – though constructed straight – let the 

water flow according to its nature; in pendulum or spiralling motion. 

 

 

Fig.4.5.8 IET design of dropchannels. This design was used in Malmö for rainwater discharge. 

The designer (IET) stated that it is based on Viktor Schauberger’s ideas and organizes flow in a 

rhythmical way, evokes vortices and is efficiently self-cleansing. The channel received the 

Excellent Swedish Design Award.  Fig. from IET (2002) 

 

 

Fig.4.5.9 Viktor Schauberger’s installation of flow energy bodies for straight channels. This 

sketch shows a Schauberger patent to increase velocity, guide flow energy to the centre and evoke 

longitudinal vortex (see Ch.3.4) in a straight channel. Fig. from Alexandersson (1997) 
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Fig.4.5.10 Natural wood accumulation on engineered log design. The engineered structure (red 

lines) faces the direction of the flood (blue arrow) with a 90° angle. Direction and position of a 

naturally accumulated log (yellow dots) shows a more guiding angle. Note that the accumulated log 

is still floating and (apart from being pushed against the structure) is not stuck in that position. 

Note also that the stated self-organized complementation to organic form is an interpretation 

suggested by the author but could be interpreted differently.  Photographs by the author, 2005  
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As many natural flow phenomena seem to be overlooked by current hydrologic theory, 

most of today’s engineering efforts in river rehabilitation projects show no distinct 

attempt to communicate with flowing water through form and motion. An example: The 

engineered log structures (see Ch.6.1) currently used in the Hunter River, NSW, 

Australia – implemented to mimic woody debris for habitat diversification and channel 

modification – were modelled on naturally occurring log jams. But these engineered log 

jams were also designed with a focus on stability in respect to traditional physical 

understanding of water flow (i.e. not taking into account any secondary currents). 

Quintessentially, the design of some individual structures resulted in a more cubic 

interlocking of logs featuring 90° angles respectively to the water flow (see Fig. 6.1.1). In 

some cases the front faces the incoming flow much like a wall. However, during a minor 

flood that was able to carry a bit of loose woody material from the banks – the 

engineered log jams remained unaltered – the author observed that some floating material 

had accumulated in the front area of some of these more cubic structures (an example is 

shown in Fig.4.5.10). Interestingly, the logs and debris had accumulated in positions that 

seemed to complement the opposing 90° front to a more guiding angle (see also Fig. 

4.5.5). Interpreting Viktor Schauberger, the most efficient designs using motion and form 

are observable in nature. If flowing water could show a tendency to design its channel for 

“optimal” spiralling flow (see Ch.3.4 and 3.5), then a river could perhaps show a 

tendency to “optimise unnaturally shaped” obstacles by either removing the obstacle 

or adding material to a persistent obstacle.  

4.6 Holistic synthesis  

In an attempt to integrate the topics provided throughout Chapter 3 and 4, a simple but 

interesting picture could be drawn: Considering holistic approaches, it seems possible 

that human handling of water is quintessentially a communication of “body” and 

“mind” with this element: 

• Through shape and form (consciously or not) humans and their built structures 

communicate with the water’s matter and flow properties. A question of 

efficiency, we may learn that respecting the water’s intrinsic natural movement 

leads to a more fruitful conversation (� Note that if consciously aware, man has 

the choice to establish resonance with the water’s “given” way of movement or 

not).  

• Through thoughts and moods (consciously or not) humans communicate with 

the water’s energetic properties. A question of sanity, we may learn that also 

psychogenic energies flow in cycles between open systems, influencing our lives. 

(� Note that if consciously aware, man has the choice to establish resonance 

with certain thought patterns and feelings or not
67

). 

To whatever extent one feels comfortable to acknowledge such possible interdependence, 

a lot of attention is drawn to the work of the water or river engineer. His choice of 

material, his communicative skills with the flow and with the local human community 

and probably his general intention and motivation could have more influence on the 

aquatic ecosystem than he or she is commonly trained to be aware of. Choosing to 

                                                      

67
 E.g. in many disciplines of spiritual development, individuals learn not to control or refuse 

emotional energies like anger or fear, but to develop a distance and refrain from actually feeling 

them. 
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integrate such concepts not par force but out of interest and cognition, a challenging, 

exciting and rewarding field of work lies ahead. In a larger coherence, also the process 

of restoring ecosystems shows much similarity with a communication;  

• a communication between all stakeholders: ecosystem, the (local) society, 

sponsors and the actor that undertakes the ecologic restoration.  

Note that the purpose in tracking such similarities is not to prove a theory, but to point 

out possible constraints or synergies for rehabilitation success. Not unlike the 

portrayed dialogue of flow energy and water engineering, the efficiency of a restoration 

project would depend on its ability to perceive the local conditions (ecologic, economic, 

social, cultural) and find a way to communicate and mediate efficiently within this local 

medium.  

Since ecologic rehabilitation ultimately aims at protecting or restoring aspects of health 

in the mentioned medium, holistic design for communication processes could benefit 

from adopting a successful “doctor-patient” relationship: In holistic approaches to 

health
68

 – and also in many applications of western medicine – a patient’s personal 

history, his attitude and will are viewed as central elements of his response to a stimulus, 

and the physician can take advantage of the situation by assessing the patient’s 

background before designing a treatment. Transposing this scheme, the ecosystem and 

the local human society can be viewed as being part of the same functional entity or 

“patient”: While isolated ecocentric restoration efforts can improve symptoms of a 

degraded ecosystem at least temporarily, local society is an important driver for future 

development, i.e. society’s general perception, its degree of identification with the 

restoration project and its knowledge gained through the project can affect the 

sustainability of rehabilitation success. With this unparalleled impact that society can 

have on their environment, its attitude and behaviour are influencing the rehabilitation 

process much like the patient’s will is affecting the healing process
69

.  

Not surprisingly, it is beneficial for any ecologic restoration project if the local society is 

aware of “problems” and agrees on the necessity of rehabilitation measures. But 

compared with common efforts to evaluate stakeholder opinions and generate public 

support, the presented approach would also emphasize the importance of respecting 

this stakeholder’s opinion and refraining from manipulation. Can and should a patient 

be treated against his will? In many holistic concepts of healing, the will of the patient to 

improve the situation and his trust in the treatment are not only beneficial, but are crucial 

for a sustainable healing success. In an extreme scenario, this would mean that if the 

patient perceives no “problems”, then there is no point in treating him. “Forcing” the 

patient into a treatment can diminish healing success greatly and is generally 

problematic, as his perception of the situation is disrespected and his trust is lost. Also, 

the analogous scheme of ecocentric disrespect of society’s priorities could have negative 

effects on the sustainability of ecologic restoration.  

Representing the role of a “health mediator”, the actors that design and accomplish a 

rehabilitation project, their background, motivation and operating modus could be of 

similar significance in the process.  

                                                      

68
 E.g. traditional Chinese medicine, cranio-sacral therapy, homeopathy, spiritual healing, etc. 

69
 For the purpose of pointing out possible constraints and synergies in the rehabilitation process, it 

is probably sufficient to simply reflect the available information on history and community 

(without making any judgements) and to address to general notions of interlinked factors. 
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Desirable qualities of such a “health mediator” would probably be: 

• An ability to recept and integrate the requirements from different levels 

(e.g. ecosystem, society and self-reflection).  

• A non-hierarchic appearance and a respectful, balanced form of 

communication and cooperation with stakeholders and within the project team 

(e.g. without “expert-layman gradient”, awareness creation without 

manipulation).  

• A motivation to support the available forces for a (re-) development of a 

respectful relationship between the local society and its environment (e.g. 

without defining pace of the development a priori). 

 

As already stated in the Introduction Chapter, a quality like pleasure involvement could 

also make a difference in communication of river rehabilitation goals. The hypothesis is 

that (in addition to being valued economically) rivers and lakes have always been special 

places in human culture, often as places of joy, peace and recreation. If a river system is 

regarded as a source of pleasure and relaxation, if swimming, fishing, music, art and 

other valued activities get their share in the rehabilitation design, the community 

probably gains new perspectives on the value of the whole ecosystem. Incorporating such 

measures could complement the more traditional focus on community education (which 

is mostly addressing the intellect). However, since human frequentation of a natural area 

for recreation, sport or festivities does have its disturbing impact on the ecosystem, this 

approach demands an appropriate size of the project area in respect to the density of 

the local human population. Also, if the wildlife habitat is very vulnerable to disturbance, 

human activities may need to be confined to certain areas.  

Note that some of the approaches presented here are also applied in the assessment of the 

river rehabilitation projects in the Hunter River region (see Ch.6.2 and 6.3). 

 

 

Fig.4.6.1 Children playing in a river (Big Wood River, Idaho USA).  Photograph taken from 

http://www.woodriverlandtrust.org/FishReport/FishAssessmentReport.html 
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5 Experience with holistic river rehabilitation design 
incorporating principles of Viktor Schauberger in 
Steiermark, Austria 

This Chapter presents some of the installations designed and implemented by river 

engineer Otmar Grober and the Baubezirksleitung Bruck/Mur, Steiermark, Austria, in 

the Salza River System between 1996 and 1997 (Grober 1998). Grober’s design 

methods lean towards Viktor Schauberger’s principles “Never regulate the flow of a 

river from its banks, but from its interior, from the flowing medium itself” and “First 

get it [nature], then copy it”(Grober 2003). During a practical training with Grober, 

the author was able to study these unique river engineering methods in Austria. 

 

Since 1989, Otmar Grober has successfully applied Schauberger’s principles of using 

natural water movement for nature based stream and sediment regulation, flood 

protection, erosion control and fish habitat design. In these years of experimentation and 

implementing structures of rock, wood and plants, mostly for the department in charge 

(the Baubezirksleitung Bruck an der Mur), his unprecedented practical knowledge
70

 

developed into functional designs that combine river management requirements with 

biodiversity, health and natural form aspects. Many of Grober’s engineered structures 

have the following hydrologic functions: 

• deflecting stream energy to the centre by evoking secondary currents that 

guide the primary flow away from the banks and the structure itself, 

• re-establishing natural patterns of water flow (see e.g. Ch.3; structures also 

evoke different flow patterns at different water levels: e.g. pendulum motion, 

longitudinal vortex flow). 

• deflecting stream energy in order to obtain sediment rearrangement. 

Due to efficient deflection of stream energy, bank stabilization can be omitted or where 

necessary, can be provided by biological engineering using mainly logs and live plants.  

At the same time, the structures are designed for reapplying in-form-ation to water:  

• through its natural movement (increasing chemical and energetic water quality 

due to resonance of design form and natural water motion, e.g. evoking vortices), 

• through using local, natural construction material (e.g. local rocks with high 

silica
71

 content to provide pristine character to energetic water structure). 

Grober stated, that such comparatively sparse information inputs operate much like a 

homeopathic remedy (see Ch.4.1) and help the river ecosystem to recover from stress and 

                                                      

70
 Note that according to river engineer Mende (2005), the current “disadvantage” of Grober’s 

methods lies in the fact that the exact designs and dimensions are based on Grober’s experience, 

while traditional river engineering lacks theoretical base-lines to calculate the dimensions of such 

designs (seemingly a prerequisite for design improvement and wide-spread employment in 

traditional water engineering).   

71
 See Footnote Nr. 51 on alleged crystal properties. 
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pollution (Grober, pers. comm. August 2005). In addition, many of Grober’s designs 

provide highly diverse flows (probably a prerequisite for high aquatic biodiversity) and 

many involve actual planning for aquatic habitat, particularly for fish.  

Effects of Grober’s engineering methods are currently being addressed by researchers in 

two European Universities
72

. So far the examined structures seem to be hydrological 

efficient, enduring and cost-saving compared with other natural river engineering 

methods, they seem to benefit self purification (chemical water quality), improve 

energetic water quality, and accelerate recovery of rehabilitated waterways (Koll 2002, 

Rolker 2004, Bischof 2005, Mende 2005). Grober (2003) stated that due to the minimal 

material input, the use of local, natural materials and the organic forms, these designs 

blend in with nature in very short time, enhance the waterways’ character and maintain 

or enhance the river’s recreational value for society. 

The stability and functionality of the following installations was also observable during a 

centennial flood in 1997. In 2001, Grober received an environmental award for his 

achievements in flood protection
73

. His work is also presented in award winning 

documentary films
74

. 

5.1 The Pendulum Ramp (“Pendelrampe”) 

This design is implemented for bridging a drop or a steep passage, where overflowing 

of the channel is likely under high-water circumstances, causing bank erosion. It is 

basically an in-channel “stairway” with alternate horizontally inclined steps. Under low 

water conditions, the downstream way is prolonged (see also Flowforms Ch.4.5) and the 

water flows in a pendulum motion (Fig.5.1.3).  

Under high-water conditions, this prolonged way is “cut short”, as the design 

effectively evokes a rotating longitudinal vortex flow (see Ch.3.4) in the centre of the 

channel (Fig.5.1.1). This flow pattern seems to perform as a drainage system, drawing 

in water from the banks to the centre. In Pendulum Ramps, longitudinal vortex flows 

seems to perform efficiently, as the highest point of the water level is found in the centre 

of the channel, forming a slightly convex water surface in cross-section (Grober pers. 

comm, August 2005). Consequently, embankment structures can be omitted or 

minimized (e.g. buried logs with root balls facing towards the channel).  

According to Rolker (2004), hydrologic functionality has been proven and rudimentary 

base-lines of calculating ramp-dimension are available for construction (Rolker 2004). 

This study also stated financial benefits for the Pendulum Ramp compared to other 

designs of rocky ramps. The Pendulum Ramp seems to benefit the biota: during low 

water flow, the inclined steps provide gaps between rocks and sections with calm water 

near the banks, hence the design performs as efficient passage for aquatic animals. 

                                                      

72
 Technical University of Braunschweig, Germany and Technical University of Graz, Austria. 

73
 Umweltpreis des Landes Steiermark 2001. 

74
 Fitzke Franz (2002): Die Wassermeister, ARTE (Germany/France), received Prix Leonardo for 

best film on water; Fitzke Franz (2002): Flussbaumeister Otmar Grober, ZDF (Germany), received 

the Hochwasserpreis der Hochwasser-Notgemeinschaft Rhein. 
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Fig. 5.1.1 Schematic cross-section through a Pendulum Ramp, showing two steps. Fig. 

translated from Rolker (2004) 

 

Fig.5.1.2 Section of a Pendulum Ramp at low water level. Photograph by M. Mende,2004 
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Fig. 5.1.3 Ramp design viewed from above and in cross-section. Fig. from Grober (1998) 

 

Fig. 5.1.4 Section of a Pendulum Ramp at low water level. Note the altering pendulum pattern 

described by the water on its run over the steps (visible as white patches). Photograph by M. 

Mende, 2004 
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In addition, the study (Rolker 2004) measured chemical parameters of water samples 

before and after passing a Pendulum Ramp installed in the Stübmingbach. Downstream 

of the pendulum ramp, the samples seemingly showed an increase in oxygen content, 

increased conductivity, a lowered pH towards neutral and an increase in mineral 

content (Note that the effects on conductivity and mineral content probably stem from 

the changes in oxygen content and pH). 

Also energetic water quality was assessed using evapo-imaging and bio-frequency 

scanning methods (see an example of water quality scans before and after river treatment 

in Fig.4.3.4). According to the results (Rolker 2004) energetic water quality shifted 

towards spring water reference. Interestingly, Grober also stated to observe an effect 

on the newly planted riparian vegetation (willows) along the banks: compared to the 

upstream reference, downstream conditions showed an increase in plant growth (Rolker 

2004).  

5.2 Sickle-shaped Bottom Dams (“Sohlgrundbuhnen”) 

These Bottom Dams are partly developed on a design suggested already by Viktor 

Schauberger. In absence of a bedrock channel, it is implemented in river bends to guide 

the flow energy away from the outer curve (preventing erosion of outer bank) towards 

the inner curve (preventing building up of sediment bars on inner bank)
75

. Grober’s 

Bottom Dams lie below low water level. While this minimal height enables sediment 

flow throughout the reach, thalweg deflection towards the inner curve is effective at both 

low water and high water flow, because the design seems to evoke secondary currents 

to guide the primary flow. Enhancing flow deflection, the dams’ sickle-shape (the in-

channel end points towards the incoming flow) and the leading stones should produce an 

inward rolling motion and longitudinal vortex flow (see Ch.3.4). With this flow 

deflection, the bottom dams stabilize the bank and bed in the outer curve and prevent 

scour. As a result, the cross-section, (though in a curve) can be nearly symmetric (Mende 

2005). In a numeric simulation of currents these effects were confirmed (Bihs 2005). 

However, individual dams should be secured with additional rocks as local scour can 

occur behind dams (Grober pers. comm. August 2005, Bihs 2005). Construction costs 

are minimal and embankment construction on the outer curve can be omitted or cut 

down to a row of rocks. Mechanical removal of sediment bars in the inner curve is 

unnecessary. Diversifying flow patterns, these bottom dams could also increase habitat 

quality for aquatic biota. 

 

 

 

 

 

Fig. 5.2.1 Sickle-shaped Bottom Dams. Left: mean water level, right: low water level. 

Photographs by O. Grober, 1997 

                                                      

75
 See Footnote Nr. 40, 41 and 42 for engineering designs with similar functionality. 
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Fig. 5.2.2 Sickle-shaped Bottom Dam design viewed from above and in cross-section. Fig. 

from Grober (1998) 

 

Fig. 5.2.3 Sickle-shaped Bottom Dams at low water level viewed in downstream direction. 

Photograph by the author, 2005 
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5.3 The Watersnail (“Wasserschnecke”) 

The snail shape is used for energy deflection and for repairing eroded banks. Most 

remarkable, this design partly accepts a loss of bank as the form incorporates the cleft, 

but once the snail is installed, bank erosion seems to be efficiently halted by the shape 

that is offered to the incoming flow. Built of natural rocks, logs with root balls, trees and 

layers of willows, the main function indeed seems to be communicating efficiently with 

the flow: receiving the pushy, “undesired” flow energy that erodes the bank of the outer 

curve and guiding it in an inward spiralling way towards the centre of the channel, away 

from the outer bank. The spiralling nature of the deflected flow is pointed out by the thin 

arrow in Fig. 5.3.1.  

The Watersnail design seems to evoke complex secondary currents, which can also 

shift and alter direction with different water levels. Some of the resulting currents are 

similar to the flow patterns in the small spiral design described in Fig.4.5.6. The resulting 

complex flow behaviour (as e.g. slow flows, fast flows, upstream flows and still water 

zones) is arguably providing diverse aquatic habitat for a variety of species.  

Though the rock arrangement is minimal in height (low water level), the spiral impulse 

and the resulting bank protecting secondary currents seem to proliferate and guide the 

river also under high water circumstances. 

. 

 

Fig. 5.3.1 Watersnail design viewed from above. Fig. from Grober (1998) 
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Fig. 5.3.2 Centre of Watersnail viewed in downstream direction at low water level. 

Photograph by the author, 2005 

 

Fig. 5.3.3 Watersnail viewed in upstream direction at low water level. Note that one row of 

rocks (forming the snail shape) is enough to protect the once eroding bank, which is now grown 

over and stabilized by riparian vegetation. Photograph from http://members.aon.at/pks.or.at/ 
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5.4 The Flow Funnel (“Strömungstrichter”) 

The Flow Funnel is designed to diversify flow in sections of uniform flow (e.g. straight 

channel sections), to enable dynamic change in sediment distribution and increase bed 

heterogeneity. The funnel seems to concentrate flow energy in its centre, thereby 

increasing the velocity in the centre of the river and taking off pressure from the banks 

(controlling bank erosion) and making embankment structures unnecessary.  

Again, the height of the rock arrangement is minimal (low water level), but the design 

seems to be effective also under high water conditions, probably due to resulting 

secondary currents. Along the outer flanks of the funnel structure, spawning habitat for 

fish species dependent on fine gravel size was created via reduction of flow velocity and 

accumulation of favourable sediment (Grober pers. comm. Juli 2005). In some funnel 

designs logs with tree balls (see Fig.5.4.1) or Bottom Dams (see Ch.5.2) are added to 

further direct flow energy away towards the centre.  

The complex changes in bed-form and sediment transport in respect to different 

water levels are currently being addressed in a hydrologic study using supersonic 

current surveys (ADCP) and aiming at numeric modelling of the relation between funnel 

shape and sediment transport
76

. In a further experiment, a reversed Flow Funnel will be 

constructed into the Mur within the city of Graz, in cooperation with Grober, the TU 

Graz and the Government of Steiermark (Sindelar pers. comm. Dez. 2005). 

 

 

Fig. 5.4.1 Flow Funnel design viewed from above. Fig. from Grober (1998) 

                                                      

76
 PhD dissertation of Christine Sindelar, Technical University of Graz, Austria. 
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Note that like the spiral of the Watersnail, the hyperbolic funnel shape is a natural 

feature of flowing energies, for example inherent to water whirling in a vortex (see 

Ch.3.3). Therefore such designs seem to apply harmonious, organic shapes basic to the 

natural movement of water (see Ch.4.5), and – communicating efficiently – probably 

develop resonance between the structure and the medium’s natural flow pattern (see 

Ch.3.3, 3.4 and 3.5), probably leading to self-proliferation of this flow pattern. 

 

Fig. 5.4.2 A Flow Funnel at low water level viewed in direction of the flow.  Note also the 

sediment distribution in front of this funnel structure, which is the result of a Bottom Dam (see 

Ch.5.2) slightly upstream of the photographer’s position. Photograph by the author, 2005 

 

                        

Fig 5.4.3 Flow Funnel: Aerial photograph (left) and outtake of a construction plan (right). 

Photograph from http://members.aon.at/pks.or.at/ (left), by the author, 2005 (right). 
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6 Holistic assessment of river rehabilitation projects 
on Australia’s east coast 

As pointed out earlier, this work aims at expanding and complementing knowledge of 

river engineering and aquatic ecosystem restoration. A range of possible holistic 

approaches to water and human handling of water has been presented in the previous 

Chapters. In an attempt to integrate this wide array of topics into the practical world, 

the author assessed an existing river rehabilitation project, which was not applying a 

holistic focus. For several reasons, the cooperation with the Centre for Riverine 

Landscapes, Griffith University in Brisbane, Australia turned out to be an ideal choice 

for the author’s on-site analysis.  

 

• The Centre’s projects have the necessary background (experimental design, some 

engineered structures aim at communicating with flow energy, long-term 

monitoring of geomorphic results). 

• Australia is the driest continent and could benefit from a variety of views on 

water and its handling. 

• The different climate would be a challenge, as many of the dynamic and 

energetic observations by Viktor Schauberger and Otmar Grober were made in 

central Europe. 

• Callum Coats, leading expert on Viktor Schauberger’s ecotechnology and author 

of several technical books on Schauberger lives near Brisbane and was opting to 

review this manuscript. 

In Chapter 6.1 the current focus of these University-based rehabilitation projects is 

presented. In Chapter 6.2 and 6.3 the author discusses these projects in more detail, 

applying the holistic viewpoints that were presented within Chapters 3, 4 and 5.  

6.1 Description of rehabilitation projects in the Hunter River 
region, New South Wales, Australia 

Like in many other countries, various Australian rivers have been “desnagged” (naturally 

occurring woody debris was removed from the channel), e.g. for speeding up flows and 

protecting bridges and boats from collisions with logs. In more recent years there have 

been efforts to re-introduce wood into rivers (Abbe et al. 2003), as the vital role of 

woody debris in aquatic ecosystems is widely acknowledged, (e.g. many native fish 

species depend on wood in rivers for habitat and nutrients).  

In Australia, the re-introduction of wood to degraded and desnagged rivers for fish 

habitat and erosion control has only recently begun, using large stabilized arrangements 

of logs (e.g. see photographs in Ch. 6. 2.). The functionality of these engineered log 

jams (ELJ) – designed by hydrologist Andrew P. Brooks, a pioneer in re-introducing 

wood into Australian rivers – is currently being monitored by the Griffith University, in 

Brisbane, Queensland. Brooks and his team studied the effects of the ELJ used in two 

rehabilitation projects (see Fig.6.1.1), one situated on the upper Hunter River, New South 
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Wales and one on the Williams River, New South Wales (belonging to the catchment of 

the Hunter River). 

Though these ELJ were modelled on naturally occurring log jams (incorporating some 

previous work of Abbe et al. 1997, 1999), the ELJ were designed in respect to common 

hydrological concepts of water flow behaviour. Monitoring focussed on hydrologic, 

geomorphic and ecological aspects (Brooks et al. in press; Brooks et al. 2004).  

 

 

Hunter River 
Study 

Williams  
River Study 

Hunter River 
Catchment incl. Williams 

River Catchment (pink) 

Muswellbrook . 

Fig. 6.1.1 Map of the study sites in the Hunter River catchment. Fig. adapted from A. Brooks, 

2005 

 

Description of the Hunter River catchment
77

: 

• Average annual discharge of the Hunter River is around 1 800 000 megalitres 

(measured on its estuary mouth near Newcastle). See Appendix for more detailed 

flow characteristic of Hunter River at Muswellbrook. 

• Average annual discharge of the Williams River is around 150 000 megalitres 

(calculation by the author using measurements at Tillegra
78

, near Dungog). 

Periodically, the Williams River runs dry. See Appendix for more detailed flow 

characteristic of Williams River at Dungog.  

                                                      

77
If not mentioned otherwise, these descriptions were taken from 

http://www.hcr.cma.nsw.gov.au/uhrri/index.php3 and 

http://www.hcr.cma.nsw.gov.au/factsheets/sub_catchments/williams_river.pdf 

78
Interval from 1987 to 1999, data compiled by A. Brooks. 
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• The Hunter River catchment (including all its tributaries and therefore also the 

Williams River catchment) spreads over an area of more than 2 million hectares. 

More than 500 000 people live in this region. 

• The Williams River catchment (including its tributaries) spreads over an area 

of c.a. 131 000 hectares. Approximately 5500 people live in this region. 

• Average rainfall at the Hunter River study site is 640 mm per year.  

• Average rainfall at the Williams River study site is 994 mm per year. 

• Extreme droughts occurred in the Hunter River catchment 1915, 1921, 1930, 

1948, 1967, 1982, 1992, and 2003/2004. 

• Climate of the upper Hunter River: Average of 30°C in January with periods 

of humid, stormy conditions. Average of 2°C in July, dry winters. 

• Geology of the Hunter River catchment: A major fault line separates 

Carboniferous rocks exposed along the northern side of the catchment, coal 

measure sequences of Permian age in the central and south-eastern areas, and 

Triassic sandstones in the south. The Permian rocks are derived from ancient 

marine sediments and contain salt. Consequently, many streams of the central 

valley floor are naturally high in background salinity.  

• The Williams River catchment is mainly characterized by Carboniferous and 

volcanic rock. 

• Soils at the Hunter River site include alluvials, podsolics and cracking clays.  

• Soils at the Williams River site include dark-brown, black and podsolic soils. 

• The Hunter River once contained extensive volumes of large woody debris 

deposited by its riparian forests. Not only have the riparian forests been greatly 

reduced, but also the wood load in the channel has been removed to speed up 

flood flows and because of a perception that woody debris contributes to bank 

erosion. However, the removal of woody debris has been found to be one of the 

principle causes of channel instability, instream habitat loss and homogenisation.  

• The history of removal of woody debris also applies to the Williams River. 

 

The Hunter River project:  

The Upper Hunter River Rehabilitation Initiative (UHRRI) is the project behind this still 

ongoing study of ELJ introduction into the upper Hunter River, near the town of 

Muswellbrook, NSW. Profiting from the experience made in the preceding Williams 

River project (see the following paragraph), two types of ELJ (designed by Andrew P. 

Brooks) were used at the Hunter River site: 

• Pairs of deflector jams (see Fig.6.1.3) were introduced into the riffle sections to 

deflect flow energy into the riverbed, aiming at producing scour and diversifying 

habitat for fish
79

.  

                                                      

79
 Note that the deflector jam design aims at communicating with flow energy, and that the same 

design goals can be found for example within Grober’s work. 
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• Several cubic shaped pool structures (see Fig.6.2.3) were introduced into the 

pool areas (weighed down with concrete elements), serving as fish habitat. 

Fig. 6.1.3 One of a pair of deflector jams in a riffle section of the upper Hunter 

River. Due to a minor flood event, only 1/3 of the structure is visible here. 

Photograph by the author, 2005 

 

ELJ introduction to the Hunter River was completed in October 2004. Untreated controls 

(riffles and pools without ELJ) lie within the study reach. Though no detailed results are 

available yet, one year after ELJ introduction some trends were observed:  

• To date a scour producing flow has not occurred (Howell, pers. comm. 

December 2005).  

• So far, it seems that the pool structures are being used by fish preferentially over 

other habitat, but there is still not enough woody debris in the study reach to 

increase fish abundance or species diversity on a reach scale (Howell, pers. 

comm. December 2005).  

However, the views of the local population about the UHRRI were not yet assessed in the 

study. 

 

The Williams River  project:  

Preceding the Hunter River study, a variety of very different log structure types were 

introduced into Williams River in 2000. They differed in form, size and position within 

the river and were designed for various purposes: fish habitat, bank revetment, increasing 

subterranean (hyporheic) flow, stabilizing existing gravel bars, but most prominent were 

structures for flow deflection.  
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Amongst being fish habitat themselves, these deflector jams
80

 were designed for the 

following purposes (Brooks et al. 2004):  

• deflecting stream energy in order to stop bank erosion, 

• deflecting stream energy to the centre in order to narrow an enlarged channel, 

• deflecting stream energy in order to obtain sediment rearrangement (e.g. 

formation of scour pools) for increasing river bed-form heterogeneity (associated 

with rich fish habitat).  

Fig. 6.1.2 Deflector jam in a river bend of Williams River. Photograph by the author, 2005 

 

In this study parameters of change after introduction of ELJ were measured against an 

untreated control reach, upstream from the study reach.  

In the five-year monitoring period, the ELJ in the Williams River project did not perform 

as desired (Brooks, pers. comm. November 2005): While the first flood events following 

the ELJ introduction accentuated the formation of scour pools and riffles within the test 

reach, this effect was diminished in subsequent floods. According to the results of this 

study (Brooks et al. in press), the ELJ in the Williams River: 

• did increase sediment storage in the study reach, 

• did not produce a significant increase in bed-form heterogeneity, fish abundance 

or species richness at a reach scale, 

                                                      

80
 Again, the same design goals can be found within Grober’s work with flow energy (see Ch.5). 
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• did not produce significant thalweg (main energy flow line) deflection at a reach 

scale. 

• The project proved to be an excellent demonstrative community education tool, 

as the attitude of the local population changed dramatically during the course of 

the study. 

 

6.2 The Hunter River project in a holistic focus  

As stated in the Introduction, “rehabilitation” means to “to reinstate the good name”, 

“to (re-) integrate into society” and “to restore to good health”. In a holistic approach 

it seems to show that ecologic restoration is always bound to human perception, and – 

probably more important – that it should ultimately aim at restoring the relation 

between human society and its environment. In order to detect possible constraints and 

synergies for ecosystem health and rehabilitation design (see also Ch.4.6) this 

reciprocity is addressed in the paragraphs regional history, local society and research 

team.  

Referring to the flow dynamic and energetic focus outlined by Chapters 3 to 5, the 

river and the log structures are then discussed in respective paragraphs.  

 

Regional history:  

The European settlement of the Hunter Valley, NSW in 1800 was accompanied with a 

gradual clear-cut of native forests for agriculture and industrial development, including 

removal of the riparian vegetation: Upon historical data, Albrecht
81

 portrays the area 

around the Coquun (the river’s name given by the Awabakal people) as diverse forests 

(valley) and woody grasslands on rich soils (top of the catchment) prior to European 

settlement. In 1797 coal was found in the Hunter Valley and extraction of coal started in 

1831
82

. Between 1846 and 1955 a series of major floods occurred and channel width was 

considerably increased (Erskine 1992). As a reaction, extensive river training was 

undertaken after 1955 (channel alignment and removal of channel structures as logs, 

trees, bars and islands) and in 1958 the Glenbawn Dam was established for flood 

mitigation and water storage (Erskine 1992). In more recent years willow trees were 

planted along the Hunter River for erosion control and bank stabilization. Today, the 

region around the town of Muswellbrook, where the Upper Hunter River Rehabilitation 

Initiative (UHRRI) is based, features an almost complete loss of forest structure, an 

absence of noteworthy shading of the soil and a striking dryness. The Hunter Valley is an 

important centre for coal extraction and electricity generation. Industrial agriculture 

spreads in the remaining area. According to the UHRRI website
83

, also thoroughbred 

horse studs, vineyards and wineries are key contributors to the economy of the upper 

Hunter Valley. 

                                                      

81
 Rediscovering the Coquun: Towards an Environmental History of the Hunter River, Online 

version of the address given at the River Forum 2000 at Wyndham Estate, Hunter River by Glenn 

Albrecht, http://www.newcastle.edu.au/services/library/collections/archives/int/chrp/albrecht.html 

82
 http://www.ahc.gov.au/publications/generalpubs/mining/profile1.html 

83
 http://www.hcr.cma.nsw.gov.au/uhrri/index.php3 



 69 Holistic river rehabilitation design 

Niels Werdenberg, NDS Master’s Thesis  IEC/ FHNW   pdf 27.07.2007 

In the last two hundred years – much faster than the pace of industrial development in 

Europe – the region witnessed a history of profound change: Due to the different 

priorities of the European settlers, a fertile, green and ecologically relatively intact 

environment (inhabited by various Aboriginal cultures) was turned into a deforested dry 

landscape. This ecologic change is quite probably reflected in a change of attitudes of 

the region’s inhabitants towards their environment, where a homeland-oriented mindset 

of close relatedness between man and his environment was outnumbered by a detached, 

resource-oriented mindset. Note that in the long run this detached, resource-oriented 

perception of nature also seems to be a preliminary requisite for a society to live in the 

resulting environment (for a homeland-oriented mindset would either choose to change 

the course of development or emigrate). Regarding this history and the given importance 

of the coal mining industry for the current population, it seems that the ones living in the 

region today are generally not the ones who experienced any sort of “loss” from the 

ecologic change. Hence, it is likely that a rehabilitation initiative will be ignored, if the 

design is not able to evoke interest in a resource-oriented mindset. On the other hand, if a 

rehabilitation project is evoking society’s interest, it could enable the development of a 

more homeland-oriented mindset in the long run. 

Also, there have already been riparian reforestation efforts in the past – mainly planting 

non native willows for bank stabilization, which today is a highly debated issue in 

Australian land management practice (aiming at removal of alien species). Such past 

“failures” could generally evoke scepticism or confusion in the region, a disadvantage for 

following rehabilitation projects.  

 

Local society:  

The local society is an important driver for future development, i.e. society’s general 

perception, its degree of identification with the project and its knowledge gained through 

the project are contributing to the sustainability of restoration success. Assessing and 

respecting the stakeholder’s opinions is probably a crucial step prior to a reasonable 

allocation of resources of a rehabilitation project (see Ch 4.6).  

In the case of the UHRRI and the community of Muswellbrook, the author estimates that 

the local community is currently more interested in coal extraction than in river 

rehabilitation. Degradation of the local ecosystem does not necessarily constitute a 

“problem” for the local society, if the relation between landscape and society is resource-

oriented. It could be argued that the state of the environment and the ongoing processes 

of degradation and desiccation have been “endured” and are now generally “accepted”. 

On the other hand, mining would become increasingly valued in such an environment 

losing its other possible sources of income (i.e. fertile soil) or its values of the landscape 

as homeland (interestingly however, the UHRRI is also sponsored by two coal-mining 

companies
84

). Note however, that this dualistic “resource-homeland” model is not taking 

into account any possible creative solutions that can develop within the local community, 

the industry and the actors undertaking ecologic restoration, which could lead to a middle 

course in the development of the region. However, such a fruitful process will arguably 

depend on the quality of communication between all stakeholders. In the view of the 

                                                      

84
 Though possibly significant, the companies’ motivation for funding the project could not be 

assessed in this work. It can be assumed however that a focus on public relations is involved. 
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author, some indifferent community attitudes seem to express a general need of 

communication about the Hunter River and the UHRRI
85

. 

Research team: 

The motivation of the research team can be a further point worth addressing. The 

UHRRI developed out of the Williams River rehabilitation study (see Ch.6.2), again 

incorporating wooden structures designed by hydrologist Andrew P. Brooks. It is a joint 

venture of several institutions
86

, along with Macquarie University, NSW and Griffith 

University, Queensland. Given its strong University background, the UHRRI’s current 

priority is clearly set on making progress in terms of scientific results, more than 

establishing sustainable ecological benefits and investigating local people’s views and 

opinions about it.  

As the group consists mainly of students pursuing their own doctoral dissertations, strain 

and competition seems inevitable, which could to be translated from the level of the 

individual to the level of teamwork and eventually to the environment (society and 

ecosystem). During his work with the UHRRI, the author acknowledged that the 

motivation of individual researchers often seems to be greatly consumed by the workload 

associated with career building and by constraints in intra-project communication. With 

this pressure from the student’s background, considerable energy input is demanded of 

the two employed professionals (the project manager and the technical supervisor) for 

mediation within the UHRRI research group. As pointed out in the previous paragraph, it 

can be assumed that the rehabilitation work is currently not valued very much by local 

society.  

With such constraints as the lack of local appreciation and a possibly “disproportionate” 

impact of University politics on the project, the author was not surprised to find that 

interest in a prolonged work relation within the UHRRI was limited amongst the student 

workers. For a more sustainable working environment, it could be rewarding to release 

the project partially from its dominant grip of scientific career building (using the Upper 

Hunter region for extracting generalized results) and engage more in the specific 

requirements of the study region (e.g. improving connections to the community, 

assessing the priorities and visions of the local population regarding their river). Perhaps 

the UHRRI teamwork could also benefit from finding a better balance of doctoral 

students and employed personnel
87

.  

Regarding communication of river rehabilitation goals, pleasure involvement (see 

Ch.4.6) could make a difference for society and research team. If a river system is 

regarded as a source of pleasure and relaxation, if swimming, fishing, and other valued 

activities get their share in the rehabilitation design, people probably gain new 

perspectives. For example, some kind of river “festival” could perhaps benefit the 

communication process and improve motivation. 

                                                      

85
 Some farmers seem to regularly dump their dead cows on the banks of the river and local youth 

are allegedly involved in demolishing UHRRI measurement devices. 

86
 See http://www.hcr.cma.nsw.gov.au/uhrri/index.php3 for details. 

87
 Note however, that this analysis of the UHRRI is biased (for reasons of displaying underlying 

factors that influence river rehabilitation design) and does not take into account the important 

scientific achievements and ecologic improvements made by the current UHRRI operating mode.  
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The Upper Hunter River:  

Reflecting on Schauberger’s theories, the mentioned history of ecologic change in the 

Hunter Valley shows a severe human interference with the hydrological cycle (i.e. 

massive deforestation). Deforestation would have effects as extreme surface discharge 

(in absence of a positive temperature gradient, see Ch.3.2) possibly leading to discharge 

amounts not suited to initial (naturally evolved) channel dimensions of the Hunter River, 

resulting in extreme flooding events (as e.g. in the 1950ies) and erosion and unnatural 

channel widening.  

The building of Glenbawn Dam was a further interference in the region’s water 

household and the metabolism of the Hunter River. Narrowing the channel should 

therefore be an important focus of any river rehabilitation project. To reverse the land’s 

general desiccation, some kind of desiccation control would seem appropriate, and 

regarding Schauberger’s stated importance of trees and shade for seepage and 

groundwater refilling (see Ch.3.2), widespread reforestation should become top priority 

in the region, addressing river banks and floodplains first. Also a change of agricultural 

and industrial practice would seem appropriate. However, such decisions should only be 

made by local society.  

The UHRRI study reach is fairly flat, and the large Glenbawn Dam ca. 45km upstream 

of the study site additionally calms the River’s character by dampening the extremes of 

its discharge regime and cutting off the sediment flow. E.g. Erskine (1985) estimated that 

the dam trapped 100% of the incoming sand and gravel and 99% of the incoming 

suspended sediment since 1958, and that all regulated releases are also incompetent to 

transport any bed material in the downstream section between the dam and the next 

contributing river. According to Erskine (1985), the dam also reduced flood magnitude at 

least by 80%. 

Hence, while the present channel width of the Hunter River represents the consequences 

of (unnaturally) historic increased discharge and erosion, the actual discharge regime has 

been downsized and is therefore probably not in resonance with channel geometry
88

. 

While the effective water temperature in the study reach is relatively cool due to the 

hypolymnetic
89

 releases of Glenbawn Dam, the water is likely to get heated up steadily
90

 

in the unnaturally widened and poorly shaded riverbed. Because of this negative 

temperature gradient, a generally low vitality and flow structure of the water in Hunter 

River is likely, resulting in low pool-riffle amplitudes or digestive rhythms (see Ch. 3.2). 

                                                      

88
 Under natural conditions, a river’s observed channel geometry could represent a stadium in an 

ongoing “mediation” between discharge quantity, landscape and optimal spiralling. Therefore re-

instating natural flow patterns (i.e. longitudinal vortex flow) could re-instate such permanent 

adjustment of the channel, resulting in resonance (see Ch. 3.4 and 3.5). 

89
 Hypolymnetic releases stem from the depth of the stored water body in a dam and therefore have 

a lower temperature than releases from the top. 

90
 According to Schauberger, not only actual water temperature, but temperature gradients are the 

drivers of a natural waterway (see Ch.3.2), and that even a slight increase of 1/10
 
°C dampens the 

water’s flow speed. Hence, a prolonged tendency of increasing temperature could disturb 

development of natural flow patterns, e.g. longitudinal vortex flow. 
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Due to such constantly decreased dragging forces under normal flow conditions and the 

dampening of flood events by the dam, morphological differences in the bed would likely 

to be levelled by time, leading to congestion (see Ch.3.5) and reducing the possibility of 

channel rearrangement “to the river’s liking”, i.e. re-establishing resonance (see Ch.3.4).  

In summary, some measurements for strengthening character and vitalizing the river 

could be appropriate:  

• Shading and cooling the river � establishing positive temperature gradients � 

enabling longitudinal vortex flow  

• Narrowing the channel  

Even though most riparian vegetation consists of non-native willows today
91

, maintaining 

the current trees along the river seems absolutely essential – at least for the moment – as 

removal of willows will harm the remaining river ecosystem even more and increase 

desiccation. Long-term replacement of willows with native trees needs to be done 

carefully and gradually to maintain shading, bank stabilization, nutrient input etc.  

 

Engineered log structures:  

Regarding the unnaturally enlarged channel of the Hunter River in the study area, the 

relevant focus on channel contraction and flow deflection has been addressed by the 

deflector jams used in the UHRRI reach. Nevertheless, adapting specific deflector jam 

shapes for guiding flow energy to the centre of the stream – instead of opposing the flow 

– could be rewarding (see also conclusions for Williams River (Ch.6.3).  

Hence, the recommendations for the paired deflector jams (Fig.6.1.1 and 6.1.2) 

constructed in the study site:  

• Adaption of the opposing 90° angles to a more organic and guiding form.  

• As observed after a minor flood in the Hunter in November 2005, stream energy 

seemed to organise loose woody debris around the ELJ in an “optimized” shape 

for flowing (see Fig.4.5.10). In an attempt to copy the resulting shape, some 

additional logs (or rocks) are suggested for efficient deflection shape. 

For accentuating pools and riffles and narrowing the channel, the following measures 

seem appropriate: 

• A further effort to shade the water and the banks with a substantial vegetation 

belt could provide necessary cooling trends to increase dragging forces (see 

Ch.3.2), concentrating the stream’s energy to form a narrower and deeper bed.  

• Inserting flow structures designed to generate favourable flow patterns 

(vortices, meandering and longitudinal vortex flow), e.g. by placing large 

boulders at riffle surface, burying logs with the root ball looking out, curved 

deflection jams, or also Pendulum Ramps and Sickle-Shaped Bottom Dams (see 

Ch.5) could improve river vitality and enhance pool-riffle amplitudes (see 

Ch.3.4). Diversification of flow patterns could increase habitat diversity as well. 

For general character concentration the use of local rocks is suggested (see 

Ch.5).  

                                                      

91
 Many willows were planted after a major flood in the 1960ies for bank stabilization. Out of 

concerns about alien species, the current land care practice is to remove the willows. 
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Fig. 6.2.1 One of a pair of deflector jams in the Hunter River during construction. 

Photograph by T. Howell, 2004  

 

Fig. 6.2.2 One of a pair of engineered deflector jams in the Hunter River during a minor 

flood. Photograph by the author, 2005 
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However, there might be general constraints for the water’s sediment carrying capacity 

given by limiting factors at reach or catchment scale, arguably the poor extent of riparian 

vegetation throughout most of the catchment and Glenbawn Dam. 

For the pool structures (see Fig.6.2.3), the unnatural cubic shape and the concrete 

ballast attached could raise questions. While some further complexion with natural wood 

material was successfully accomplished for a few selected structures, the concrete ballast 

remains an alien component to the river system as well as to the water’s alleged memory 

for substances (see Ch.4.4).  

 

Fig. 6.2.3 One of the cubic pool structures before lifting it into the riverbed of the Hunter 

River. Photograph by T. Howell, 2004 

 

A further issue could be the pool structures’ positions: Following the observations that in 

natural waterways a longitudinal vortex flow – and thus the river’s highest dragging 

force – is likely to form in a pool, and that a pool represents the metabolic phase of 

sediment uptake, the river’s flow energy would therefore either tend to decompose or 

remove objects from the deep part of a pool, or it would be deflected towards a bank by a 

persistent structure, resulting in erosion (see Ch.3.2 and 3.4).  

Hence it could be argued that massive accumulation of woody debris in the centre of a 

pool is unlikely under most natural conditions – or if so, only temporarily – because it 

either gets washed away or deflects the run of the flow (and eventually the pool) away 

from the structure.  
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Anyhow, if deciding to introduce structures into the pool section, these questions should 

be addressed:  

• if and where the river shows longitudinal vortex flow in the pool area (prior and 

after introduction, i.e. whether the structure is disturbing longitudinal vortex 

flow) 

• if the pool structure’s shape and position result in significant flow deflection to a 

bank and if such deflection is desirable.  

Consequently, recommendations for wooden pool structures would involve:  

• a change to organic form, using natural rock as ballast and placing the structures 

near the inner bank, where slower flows occur (unless deflecting flow energy 

was necessary), 

• designing log structures to evoke longitudinal vortex flow in pools (e.g. similar 

to Grober’s Bottom Dams, see Ch.5.2), guiding flow energy to centre of stream. 

Nevertheless, the positive fish response observed around the cubic pool structures is 

encouraging and does not seem to be intimidated by such concerns at this point. 

6.3 The Williams River project in a holistic focus 

Due to logistical constraints, the author visited this region and its river rehabilitation 

project only briefly. As a result, this Chapter remains relatively short.  

 

Regional history:  

A tributary to the Hunter River, the Williams River (or Dooribang
92

) and its 

surroundings generally has a similar history of ecologic change (see Ch.6.1), but the 

Williams catchment is less degraded and not as desiccated as the vicinity of the Upper 

Hunter River. With patchy distribution of remaining forests in the area, the riparian 

vegetation along the gravel bed of the Williams River is marginal but still dominated by 

native plants. The study site is located in a region of hills in the northern extremities of 

the Hunter region. There is no coal extraction in the direct vicinity of the Williams River. 

Though coal was found in the area, coal mining is concentrated in the more flat Hunter 

Valley. Nevertheless, agriculture seems to have a strong impact on the environment along 

the Williams River.  

 

Local society:  

The biggest settlement in the vicinity of the study site is the rural town of Dungog. A 

considerable part of the local society currently seems to be opposed to coal mining 

(Howell, pers. comm. Nov. 05) and furthermore seems to acknowledge and support the 

rehabilitation efforts of the Williams River project (Brooks et al. in press), which is 

arguably an important achievement regarding sustainability of river rehabilitation efforts. 

It also reflects a synergy in the process of restoring general health of the region, as the 

whole “patient” is supportive of the “treatment” (see Ch.4.6). The author estimates that 

                                                      

92
 Allegedly the aboriginal name of the Williams River, see Footnote Nr. 81. 
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the relation between the local population and the surrounding landscape is more 

homeland-oriented. Also tourism and visitors for recreational activities are attracted.  

 

The research team: 

Also designed and supervised by hydrologist Andrew P. Brooks, the study was already 

finished when the author visited the Williams River rehabilitation project. Therefore 

operating modus and motivation within the research team was not assessed. 

 

The Williams River: 

The catchment of the Williams River contributes over 40 percent of the flow of the 

Lower Hunter River
93

. There is no dam upstream of the study site, and apart from the 

irrigation demand and the region’s history of deforestation the Williams’ discharge 

regime remains more or less unaltered. Also the slope of the Williams River study site is 

steeper than in the Hunter River study site. Therefore, the general river character could 

be described as fairly lively. The riparian vegetation appears to be thicker and probably 

provides more shade.  

 

Engineered log structures: 

20 engineered log jams (ELJ) were introduced into the study reach, their effects on bed-

form heterogeneity and fish assemblage were investigated on a reach scale and compared 

with an untreated control reach (Brooks et al. 2004). Amongst these 20 structures were 

four different types of ELJ (deflector jams, bar apex jams, bank revetment structures and 

log sill structures), and within these types, the individual structures were very differed 

greatly in position and shape.  

Given this wide range of structures and the fact that the effects of individual ELJ 

structures were not monitored in the study, it is not feasible to assess their performance 

and effects in the necessary magnitude, which is not necessarily the reach scale. While 

the sum of the introduced wood (350 t) seems to have only minor effects on the sum of 

deposition and scour compared with the control reach, some individual structures may 

well show desirable effects on flow energy and sediment distribution, which could in 

turn be selected and improved for efficiency. But with the given diversity of structures 

and the monitoring emphasis on reach scale significance, the ability to learn from effects 

of shape and position and to improve the designs for more effective performance is 

somewhat limited in this study.  

A central focus of the study was to accentuate pool and riffle amplitude, using the 

structures to deflect flow energy and to obtain rearrangement of sediment. In the study 

reach, flooding at one point in time produced the desired morphological differences at a 

reach scale, and it erased them at another point in time. Flood events and discharge 

regime are important drivers of change in the riverbed. Since intensity and duration of 

flood events in the Williams River will arguably continue to vary in the future, it is fair 
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 http://www.dungog.nsw.gov.au/ 
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to say that the ELJ probably have an effect on bed-form from time to time, even at a 

reach scale
94

.  

In any case, the log structures can be regarded in context with the river’s metabolism (see 

Ch.3.2), i.e. if the ELJ design and the structure’s position were appropriately chosen for 

the local metabolic requirements or the river’s long-term energy pattern. It could be 

argued, that appropriately placed structures, evoking flow patterns e.g. according to the 

river’s digestive rhythm, would enhance the river’s natural energy pattern and could lead 

to an accentuation in bed-form heterogeneity and eventually resonance between channel 

and flow, whereas log structures failing to regard such topics would have a greater 

probability to interfere with such a natural flow and character formation, and eventually 

delay or inhibit the desired results.  

Strengthening a river’s character is generally associated with enabling and maintaining 

longitudinal vortex flow, i.e. establishing a positive temperature gradient (see Ch.3.2) 

by shading. Hence a further effort to shade the water and riverbanks with a substantial 

vegetation belt could be appropriate for the river’s spine. This could also result in a flow 

energetic tendency to narrow the channel and accentuate pool-riffle amplitude (and 

therefore habitat diversity). 

The observed thalweg deflection downstream of the structures was seemingly minimal 

compared to the physical dimension of the deflector jams (Fig. 6.2.1 and 6.2.2). Along 

with the wall-like front design of these jams (facing the incoming water flow like a fort), 

this could indicate that the water’s energy is rather opposed than deflected, loosing much 

energy in defence of the structure itself, and shortly downstream of the structure the 

stream reactivates its initial thalweg. Adapting form and angle of deflector jam fronts to 

curved ramps (e.g. Fig.4.5.5) or implementing sickle-shaped bottom dams (Ch.5.2) could 

evoke inward spiralling and improve deflection efficiency. 

After five years, some of the structures were buried with sediment or completely out of 

the water at low flow level – but as described above, they can and probably will have 

effects in/after future floods. However, some structures were damaged, hence they could 

have been placed “inappropriately” to the stream’s long-term flow energy pattern, 

and/or their shape failed to communicate with the water movement in the area. Regarding 

stream energy, it is therefore recommended to design in harmony with: 

• the river’s spine (longitudinal vortex flow): e.g. guiding the main energy to 

inward spiralling motion and guide this flow towards the centre of the stream, 

• the river’s existing digestive rhythm: e.g. strong, rotating, chewing energy flow 

in pools / sedimentation and aeration in riffles, 

• the change of flow patterns at different water levels: e.g. facilitating pendulum 

motions at low flow and longitudinal vortex at high flow (see Ch.5.1)  

• if a structure is required in a tricky position (e.g. for bank protection, flow 

deflection, bar stabilization), the use of secondary currents (e.g. Ch.5.2) and 

communicating shape (e.g. Ch.5.3) is recommended as a complementary option. 

Consequently, the monitored amount of bed-form heterogeneity in the Williams River 

study seems to be the cumulative result of various factors ranging from hydrological 

conditions during the study to accuracy of ELJ shape and position. While the study 

                                                      

94
  The study (Brooks et al. in press) concludes that the structures have no effect on reach scale 

after 5 years of monitoring. 
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(Brooks et al. in press) concludes that the amount of wood was not enough for producing 

the desired geomorphic results in reach scale magnitude, the flow energetic approach 

presented in this discussion suggests that there is a potential for increasing the 

morphological effect of individual structures. 

 

 

Fig. 6.2.1 Deflector jams in the Williams River just after construction. Photograph by A. 

Brooks, 2000 

      

Fig. 6.2.2 Deflector jam site before construction (left) and five years after construction 

(right). Photographs by A. Brooks, 2000 (left) and by the author, 2005 (right) 
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7 General recommendations for wooden structures in 
rivers  

Many of today’s rehabilitation projects focus on the re-introduction of woody debris 

into rivers. The following list provides recommendations for river engineers to design 

wooden structures in respect to flow energy and energetic water quality. 

 

• Wood is natural material and hence is not a concern regarding energetic water 

quality (see Ch.4).  

• If additional material is needed (e.g. ballast material), natural rock, preferably 

with high silica content is suggested (Ch.5). Any unnatural material used could 

be a concern regarding energetic water quality (see Ch.4). 

• It is suggested to design the wooden structures with respect to the river’s natural 

spine (longitudinal vortex flow, see Ch.3.4): e.g. the structure’s form and 

position should enable the main flow energy to move in a spiralling motion and 

from side to side in the channel. 

• It is suggested to design the structures with respect to the river’s digestive 

rhythm (see Ch.3.2): e.g. the structure’s form and position should enable 

rotating, scouring energy flow in pools, but sediment deposition and aeration in 

riffles. 

• For structures that are required for flow deflection, bank protection, bar 

stabilization etc, designs should efficiently guide (not oppose) flow energy (see 

Ch.4.5), e.g. by evoking desired secondary currents (e.g. Ch.5.2) and applying 

natural, organic shapes (see Ch.4.5 and Ch.5).  

• It is suggested to design the structures with respect to a possible change of flow 

patterns at different water levels: e.g. enabling pendulum motions at low flow 

and longitudinal vortex at high flow (see Ch.5.1). 
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Appendix: 

Info on Viktor and Walter Schauberger: e.g. PKS – Pythagoras Kepler System: 

http://members.aon.at/pks.or.at/ 

 

Use of  vortex for filtration: e.g. LRPM Little River Pond Mill Circulators: 

http://www.pondmill.com/en/index.html 
 

Use of  vortex for filtration and energetic enhancement: e.g. Vortex Water Systems:  

http://www.environmentsensitive.com/vortex.html 

 

Various reports on effects of energetic water treatment: 

http://www.plocher.de/english/infothekdetails.php?downloadID=56 

http://www.grander.com/en/wissenschaft/index.php 

 

Study of energetic water treatment and microbiological effects in contact lenses 

(Plocher): 

http://www.plocher.de/english/infothekdetails.php?downloadID=77 

 

Consumer study of energetic water processing devices (Hagalis): 

http://www.hagalis.sagenet.de/ct_PR917.htm 

 

Official website of Aqua-4D Technology: 

http://www.aqua-4d.com/ 

 

Official website of EWO Technology: 

http://www.ewo-wasser.ch/ 

 

Official website of Grander®Technology: 

http://www.grander.com 

 

Official website of PlocherTM System: 

http://www.plocher.de/ 
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Official website of  Weber-Bio-Energie-Systeme: 

http://www.weber-bio-energie-systeme.de/english/index3.html 

 

Info on Flowforms: 

http://www.flow-forms.com/main/company/information/about_us.html 

http://www.doc.ic.ac.uk/~gzy/heart/flowforms/flowforms.htm 

http://www.flowforums.com/forums/forums.asp 

 

Official website of  Virbela Flowforms / John Wilkes: 

http://www.anth.org.uk/virbelaflowforms/ 

 

Official website of Flowforms / Ian Trousdell: 

http://www.flow-forms.com/ 

 

Official website of Institut für Strömungswissenschaften / Theodor Schwenk: 

http://www.stroemungsinstitut.de/prospekt.htm 

 

Info on Wilhelm Reich/ Wilhelm Reich Museum: 

http://www.wilhelmreichmuseum.org/index.html 

 

Official website of the Upper Hunter River Rehabilitation Initiative: 

http://www.hcr.cma.nsw.gov.au/uhrri/index.php3 
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Hunter River flow plot adapted from http://waterinfo.nsw.gov.au/cgi-bin/sites_riis.epl 
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Williams River flow plot adapted from http://waterinfo.nsw.gov.au/cgi-bin/sites_riis.epl 
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