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Purpose and target of this paper 
o stimulate the setting up of policies and relevant actions coherent with the River restoration 

philosophy at national (Brazil, Chile, México) and international (Latin America and 

Europe) levels 
o It is directed to policy and decision makers (Governments, Administrators, Lawyers, as 

well as  cooperation and funding agencies, stakeholders, scientific community)  
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PREMISE 

 
The EU co-funded SERELAREFA project (www.serelarefa.com ), SEmillas de REd Latino-

Americana de Recuperación de Ecosistemas Fluviales y Acuáticos (Seeds of a Latin American 

network of Restoration of fluvial and aquatic ecosystems; web: www.serelarefa.com ), aims at 

spreading the European river management experiences , starting by showing the big mistakes made 

in the past and still being made today. It brings new ideas with the hope to contribute to avoid those 

mistakes in this part of the emerging world –where changes are so fast and far reaching. 

SERELAREFA, aside from supporting the exchange of information and experiences amongst the 

partner countries (Italy, Spain, Chile, México and Brazil), also helps  identify pilot cases and set up 

project proposals of specific projects around the most relevant cases. 

 

The main topic dealt with is the fluvial space, because without space …there is no river. 

 

This paper does not suggest criteria and methods to define and measure the space should be given  

back to rivers within a restoration strategy. Some criteria are nevertheless given in order to provide 

a reference and particularly to distinguish a number of concepts that still are mixed up even in the 

scientific literature; namely, we distinguish the Natural Fluvial Space (while discussing the 

ambiguity of the “natural” attribute), the Current Fluvial Space, the Administrative Fluvial Space 

and the Desirable Fluvial Space. These distinctions are key to design adequate policies. 

 

The paper mainly explores how some national legislations define the space that is to be considered 

of domain of a river, pointing out existing weaknesses and suggesting improvements. It does not 

present methods to define the Desired River Space in a future configuration, but puts forward the 

need for such an exercise which implies a suitable, deep analysis, as discussed in what follows.  

 

 

 

  

http://www.serelarefa.com/
http://www.serelarefa.com/


 
4 

A) RIVERS NEED SPACE 

 

The message of this chapter in few words is: 

 Rivers need much more space than what they often have got in our human-modified river 

basins, and much more than most legislations foresee (which usually just restrict such space to 

the wet cannel under frequent flows). Overlooking such a need implies heavy costs and loss of 

environmental benefits which too often do not compensate the pros.  

 

 

1. The fluvial space 

 

We can state in a sentence that: 

 

A river is where water and sediments flow, even just sometimes, even in the near past 

or in the foreseeable future  

  

What space belongs naturally to a river (denoted as Natural Fluvial Space –NFS- in 

what follows)? It should certainly include the space usually occupied by water (wet 

channel) as well as lateral areas that are periodically flooded, but … with which frequency 

(or return period TR)?  

If one were to consider that space covered by ordinary floods (e.g., those which occur 

every year or two), as usually done for administrative purposes in legal codes and practice, 

then the NFS would substantially coincide with the river bankfull channel, i.e. that “long 

strip of land” where water and sediments flow over a streambed between well-defined river 

banks, and filling it just before overtopping the banks (
7
). Considering less frequent, larger 

flood events (with larger return periods) would result in a wider NFS that would cover an 

increasing portion of the floodplain or, eventually, all of it, from mountain flank to flank. 

 

But even if a particular TR is chosen by general agreement, something very important is 

still missing: in general terms, rivers move and their single or multiple channels evolve 

with time! This is because of meandering, avulsion or a combination of several other 

processes (
8
). 

A NFS definition based only on the hydrological-hydraulic determination of their 

inundation areas would simply ignore this tremendously natural behavior of rivers (see 

Fig.A.1). 

 

                                                 
7
 Reference is made here to a reach with no levees. 

8
 This statement is particularly relevant for alluvial, non confined rivers, i.e. rivers not restricted by mountains 

slopes or narrow terraces and whose bed is constituted by the same sediments they transport. On the contrary, 

confined rivers have, naturally, very limited possibilities to move, or can, but quite slowly (as they have to 

erode and transport enormous amounts of sediments). Others, although not fully alluvial, can still move, 

usually through a kind of jumping from one river channel to another (new or old) during particularly intense 

events (a phenomenon called avulsion). 



 
5 

                     
Fig.A.1- Using only hydrological and hydraulic criteria to define the NFS would result in the area 

shown in blue, corresponding in this example to that zone flooded by a 2-yr return period event. The 

wide strip of land to the right (dashed red lines) would be simply ignored, even though it is clear in 

this example that it would be naturally eroded after a few flood events –as the river will move-  so 

that it must belong to the river.  
 

  

 

The Natural Fluvial Space (NFS) 

 Both floods and geomorphic dynamics need  to be considered when identifying the space 

needed by a river, or its own space. Think of it, to fix the ideas, as the envelope of the floodable 

area and of the area prone to fluvial dynamics or geomorphological processes (meanders migration, 

avulsion, etc.). This is basically the space that allows a “natural river” to freely manifest the forms 

and perform the processes that characterize it, i.e. which correspond to its own river style (i.e. the 

peculiar configuration and behavior that characterize a given river (see Brierley and Fryirs, 2005). 

Even for such an ideal “natural river”, defining the space it needs, is not at all an easy task because 

the floodable and geomorphological-processes prone areas are not unambiguously definable and 

rivers change all the time.  

To simplify, we can state that such space - qualified as Natural Fluvial Space (NFS) in what 

follows, and conforms indeed a river corridor- is that space: 

o where most of the water and sediment transport occurs, i.e. it must at the very least 

include the whole river channel, from bank to bank (or bankfull) 

o which is frequently inundated by floods  (i.e. with low return period TR) 

o where the river can move, particularly laterally, according to its own river style , so 

accommodating future possible positions of the river channel 

o where the natural exchanges of water, sediments, nutrients , energy and living 

organisms can take place.  

 

This implies that  the sources of sediments that are progressively eroded and then transported (and 

deposited) by the river system, do belong to the NFS (think of a hill-slope naturally prone to land 

sliding which feeds the river at the foot with fresh sediments). Also the geomorphic elements left 

somewhere in the landscape like abandoned channels, oxbows, wetlands  belong to the river 

corridor.   

We must also realize that the river corridor concept cannot be reduced to just an isolated “main 

stem”, but rather  has to include the whole hydrological network as well, although adapting to the 

size and processes characterizing each typology of its components. An important implication is the 
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inclusion of the headwaters, which are small watersheds at the head of the tributaries of the river . 

These elements proved to play a very important role in the morphological and ecological behavior 

of the whole river.   

 

This NFS is basically what Smith et al. (2008) denote as "active river area", providing a nice 

synthesis of information on its ecological basis and criteria and literature review to define it (see 

also FISRWG, 1998
9
 and NRCS, 2007).  

 

  “Natural” is an ambiguous concept, but what we want to point out here is the distinction 

between the NFS as compared to other river spaces discussed below; therefore, by “natural” we 

mean “in a catchment with the same morphology, geology, lithology, vegetation cover and climate 

as in that same catchment in absence of human modifications and with no exploitation and 

correction works in the river (in other words: with no land use change, dams and reservoirs, weirs, 

water withdrawal infrastructures, embankments and levees, etc.)”.  

 

The NFS is a highly idealized concept as of today. In most cases, both in developed and in 

developing countries, the reality is extremely far from the natural, reference situation: fluvial 

environments have already been profoundly altered by human activities (e.g. modified water and 

sediment inputs due to land use changes; levees blocking lateral overflow or dams and weirs 

blocking sediment flow and hence lateral and longitudinal connectivity) and its morphology as well 

(e.g. river bed narrowing and incision).  

Striving to reach the NFS can be meaningless today as a different space can be more suited 

to current needs, provided that the consequences of alteration are taken into account and constantly 

managed. 

 

 

The Current Fluvial Space (CFS) 

We need a new concept to describe our real world rivers: that is the “Current Fluvial Space” 

(CFS), i.e. the space that conforms the actual, current river corridor where the river is (and will be) 

manifesting its dynamic behavior, including the effects of all human alterations in the basin and 

within the river itself. In most  cases, the CFS is only a portion of the NFS because the flooding 

process is profoundly modified by levees, walls, canalization, dredging, reservoirs, sediment 

mining, vegetation clearing, etc., while planform evolution is typically blocked by bank protections 

(until they fail).  

 

In order to demarcate the CFS, one could conceptually start from the knowledge of the Natural 

Fluvial Space and then modify it (typically by cutting out pieces of land), according to the many 

pressures generated by humans up to now. However, this is practically unfeasible because the NFS 

is quite difficult to determine and also because the current river style may even have jumped to 

another category, perhaps without yet reaching an equilibrium (i.e. it still is in a transition phase at 

the management time scale). 

 In practice, one starts from the current river channel, adds the space historically occupied 

sometimes by the river channels (identifiable from aerial photographs and other elements), shrinks 

it where current artificial configuration imposes constraints, analyzes current hydrology (typically 

modified by reservoirs and withdrawals and often affected by sudden releases from hydropower 

plants producing hydropeaking) and hydraulic behavior so identifying floodable areas (for several 

TR), tries to understand how and why the river reacted to the causal factors imposed on it (from an 

analysis of morphological changes occurred during time: change of hydrological regime because of 

                                                 
9
 http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/water/manage/restoration/   (visited on January 26, 

2013) 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/water/manage/restoration/
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damming or diversions, change of land use cover in the upstream catchment or….climate change;  

correction works impeding flooding or erosion, etc.; exhaustion of erodible sediment stocks 

somewhere in the catchment; change of base levels e.g. because of a new reservoirs downstream; 

tectonic uplift; etc.) ; and from all this gets  a prediction of the future behavior which provides the 

last piece of information to assess the CFS (e.g. in Europe several rivers suffered from a strong 

incision process in some reaches and hence, although in the past their NFS was much larger, 

currently such reaches just exploit a limited portion of it, but downstream …carry more violent and 

disrupting floods).  

 

Defining the Current Fluvial Space (CFS) 
Hydraulic, geomorphological, ecological and landscape criteria are useful in this exercise, and the following 

elements should be considered: 

1) Mobility space (along the guidelines of Malavoi et al., 1998): the space that dynamic processes may 

involve soon or later (this belongs to the CFS because this latter is the space that allows the current 

river to exist according to forcing factors and given existing constraints, but still manifesting its own 

forms and processes). To this aim, several pieces of information are relevant which can be obtained 

from aerial photographs or satellite images, historical documents, back-office analysis, interviews 

and field work: 

 Historical Fluvial Space: the envelope of previous bankfull channels. This can be deduced from 

the knowledge of past river channels; morphological evidence of past fluvial processes (e.g. 

terraces, abandoned reaches or meanders, or other cannel remnants like oxbows; landforms 

within the floodplain like ridge & swale or others, …); vegetational evidence, i.e. where there is 

(or there are still signs of) herbaceous , bushy or tree vegetation typical of fluvial zone, i.e. 

adapted to flood conditions; sediments evidence, i.e. where there are unconsolidated fluvial 

sediments such as gravel (or rather sculpted forms within the rock)  

 Hydraulic setting, i.e. the set of protection and exploitation works which affect planform 

evolution and hydrologic-hydraulic behavior (e.g. longitudinal bank protections or dams, weirs) 

 Foreseeable mobility: meanders migration rates and directions, banks erosion rates; 

aggradation/incision processes and sediments inputs and balance; etc. 

2) Flood zone: the land inundated by a quite frequent flood, i.e. that occurring once every few years 

(say 5 or 10). This is probably the weakest criterion because rivers‟ bankfull moves in time, 

hydrology is usually little known, reservoirs can change it significantly, hydraulic properties may 

have changed (roughness, hydraulic works, etc.) and furthermore no clear upper bound of flood can 

be scientifically assumed (2 years return period? 10 years? 100? why not more, considering in 

addition that climate change will certainly add new events?).   

 

 

 

The Administrative Fluvial Space (AFS) 

While the CFS is determined by the physical setting of the river, another important space 

related to it exists which we denote “Administrative Fluvial Space” (AFS). This indicates here the 

set of zones related to a river, either belonging to the state property or submitted to some specific 

regulations in order to preserve the river and its behavior or the human uses or environmental assets 

associated with the river. In most cases, the AFS is a portion of the NFS. Part B of this paper 

explores in a certain detail such AFS for a number of countries. The conclusion, however, is easily 

anticipated here: the AFS is usually very different from both the NFS and the CFS. 

 

 

The Desirable Fluvial Space (DFS) 

A last important concept is that of a “Desirable Fluvial Space”, i.e. the portion of territory that a 

society, if fully aware and informed, would like to allocate to a river, balancing pros and cons 

across the involved society and considering wide spatial and temporal scales. There is no unique 
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solution to this problem as it is conceptually the result of a trade-off exercise amongst multiple and 

conflicting needs and stakeholders: e.g., using more fluvial space for income-generating human 

activities, but bearing the heavy and never-ending costs of maintaining works and fixing rivers 

disruption (magnified by the same works), or rather giving up such benefits, while avoiding 

collateral costs?  

Socio-cultural issues are also relevant in determining the DFS: some social groups find 

inspiration and source of wellness and joy in a landscape profoundly characterized by a river 

course; sometimes, the very cultural identity of a group is linked to fluvial landscapes, although it 

may not be part of the NFS. Therefore, a kind of “cultural fluvial space” could be identified, but in 

the end this is just an input to get to the DFS. 

 

In general terms, the DFS could result quite differently either from the NFS and from the 

Current and the Administrative FS. The reason is that, on the one side, profound changes -already 

occurred- cannot be scratched out in one shot from reality and hence reaching the NFS is extremely 

hard or even impossible; on the other, societal needs may lead to prefer something less natural, but 

more usable, as discussed above; and finally, the AFS just applies (often in an incomplete and 

possibly biased fashion) the expression of societal needs of…some years ago, as legislations always 

run about society evolution with a certain delay and “today‟s AFS” would be already different from 

the one legislations depict. 

 

 

What do we do with all such Fluvial Spaces? 

 

The Current Fluvial Space (CFS) is too often far smaller than the Natural Fluvial Space (NFS), and 

sometimes even smaller than the Administrative Fluvial Space (AFS) because regulations are not 

always followed. CFS should not be confused with the Desirable Fluvial Space (DFS) which may 

be quite different; this latter may imply  actions like the removal of several existing works, the re-

connection of bankfull with lateral floodplain (e.g. by excavation of some volumes), the restoration 

of ancient river arms, etc. (
10

). 

 Defining a DFS for a given case is a key problem and a complex exercise. It definitely 

begins with identifying the Current FS and the Administrative FS. The process then proceeds by 

getting an understanding and a description of river behavior to such an extent that an assessment of 

the consequences of river behavior on the society, including conservation issues, can be performed: 

a kind of predictive tool. Ideally, then a participatory decision making process can be carried out 

which, based on such a tool, would identify the pros and cons of a number of alternatives of Fluvial 

Space and associate drivers setting (morphology, works, management,…) on all the relevant 

involved stakeholders and would lead to an informed decision through a negotiation process.  

As stated in the premise, the focus of the present paper is not to provide a guidance in the 

determination of the DFS (for a methodology for a specific application centered on the evaluation 

step, see Nardini and Pavan, 2012). This paper rather addresses a first step related to the legal 

framework. In other terms, we want to assess to what extent current legal frameworks support us in 

determining the Current Fluvial Space, how do they provide elements useful for the negotiations 

held to  establish  a Desirable Fluvial Space, and to what extent some of the key criteria for the 

definition of the Natural FS are conserved. 

 

Before that, however, it is useful to look at some of the consequences of not considering an 

appropriate Fluvial Space in real river management, which is the content of the next chapter. 

 

                                                 
10

 The EU RESTORE project web site (www.restorerivers.eu) is dedicated to collect examples of restoration 

projects. 

http://www.restorerivers.eu/
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2. How rivers are actually managed: empirical evidence.  

 

 The long dating attempt by humankind to grab portions of fluvial land, including the works 

implemented to “correct” river dynamics (controlling flooding, impeding bank erosion and river 

wandering) and the different uses of rivers (dams and reservoirs, water withdrawal, sand and gravel 

mining, …), have created numerous and far reaching problems that are being understood today. The 

empirical evidence speaks  indeed of an  increase of: flood peak heights; assets exposed to flood 

(and bank erosion, debris flows, land-slides) with consequent higher damages potential; operation, 

repair, maintenance and periodic replacement and/or rehabilitation costs of works and 

infrastructures (in what follows we refer to such costs with the short acronym  OMR: Operation, 

Maintenance and Replacement); degradation of infrastructures; system “fragility” because more and 

more works are added to river systems so increasing the possibility of collapse in an event harsher 

than others (a possibility whose likelihood is increasing because of lack of maintenance and because 

of climate change); ecosystems and environmental degradation. 

 

This paper does not aim at reporting the actual situation in each country (for which just a 

discussion of current legislative framework is undertaken in Chapter B). Here we only seek to recall 

some of the key consequences of an inappropriate consideration of the space needed by a river, 

without a claim of exhaustivity. Situations very similar to those reported here do occur in many 

other countries worldwide. 

 

 

Losing space 

 

Worldwide, the extension of fluvial protection works has continuously increased, 

subtracting significant portions of the floodplain then allocated to agriculture or even urban 

development. For instance, the length of levees along the river Po (Italy) monotonically increased 

between 1810 and 1980, until most of its length was protected (Fig.A.2). This implied a progressive 

loss of wide portions of the floodplain, i.e. areas naturally devoted to host huge volumes of water 

associated with overflows during high and very high floods. 

 
Fig.A.2- As increasingly longer portions of the river Po were lined with levees (at present almost its 

whole course is protected) , flood peak stages increased and the problem worsened (
11

).  

                                                 
11

 From Puma F., 2003. Gli interventi per la mitigazione del rischio idraulico nella media e bassa Pianura 

Padana nella pianificazione di bacino del Po, in Primo Forum Nazionale sul rischio idraulico e assetto della 

rete idrografica nella pianificazione di bacino. A cura di E. M. Ferrucci, Maggioli Ed., 2003, Italia: 413-426. 



 
10 

 

 

Many rivers (particularly in Mediterranean countries, but also in several other places) have 

undergone a progressive shrinking and deepening process mainly due to sediment mining, 

damming, erosion control of the stream network in headwaters (which, subtracting sediments from 

the river, turn it eager of eroding whenever is possible), as well as canalization (which increases 

flow velocities and transport capacity). Today, such rivers present a much narrower and deeper 

bankfull channel, i.e. these rivers appear  to need much less space than before (Fig.A.3).  

  

 
Fig.A.3- Magra River progressive narrowing (Regione Liguria and Toscana, Italy). Figure 

elaborated by Giuseppe Sansoni. 
 

 

Unpleasant consequences 

 

Higher flood stages 

Such rivers now convey floods downstream more rapidly and with more concentrated flows 

(and higher disrupting energy) as the same flow within a narrower cross-section area of its channel 

runs faster, while levees disconnect the river channel from its surrounding floodplain losing its 

ability to buffer large flood volumes. 

 

 

Unpleasantly, facts demonstrate that this process is real, and 

the maximum flood peak stages have increased (Fig.A.4).  

 

 
Fig.A.4- “Padimetro” (or "Po-meter"): a column measuring  flooding stage 

in the main square of Ferrara (Po Delta, Italy) since 1705: peak stages 

have been reaching higher elevations and more recent floods do not even 

fit within the column… 

 

 

Other reasons for this process, is that while, upstream, rivers tended 

to incise, downstream, on the contrary, one often sees an increasing 

bed elevation (“hanging beds”) as sediments can no longer be 

deposited in the floodplain, because of the presence of levees, and 

accumulate in the river bed itself (which implied the need for 
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periodic dredging). Subsidence of the surrounding floodplain  also contributes to worsening the 

situation: floodplains, particularly in the delta zones, are naturally subject to a compaction process 

(being geologically young sediment layers), but naturally receive periodic sediment inputs –during 

high floods- balancing such a process; today, such inputs are highly reduced (furthermore often 

water or gas/oil extraction from the subsoil further fosters subsidence by reducing the soil pore 

pressure). 

 

      
Higher exposed value of assets (potential damage) 

 

Anthropogenic encroachment of increasing portions of the NFS -owing to population growth and 

uncontrolled urbanization or to a growing demand for space for economic activities and 

infrastructures (agriculture at the first place)- occurred and is occurring everywhere at a growing 

pace. The process has taken advantage, where available, also of the “abandoned” zones due to the 

shrinking/incision process described above.  This has led to an unprecedented increase of the assets 

exposed to flood risk, both in “developed” and “developing/emerging” countries (Fig.A.5). 

 

 
Fig.A.5- Uncontrolled urban expansion within the river corridor of  the Sesmarias river (Rio de Janeiro State, 

Brazil) clearly led to a Current Fluvial Space (the narrow corridor delimited by buildings on the right and a 

parking on the left) by far narrower than the Natural Fluvial Space (the whole floodplain that was present 

before urbanization) and even narrower than the Administrative FS (a corridor of at least 15 m on each side 

(
12

)); evidences of active morphodynamics (left bank erosion) are present. Definitely, this cannot be the 

Desirable Fluvial Space! 

 

 

 

Higher OMR costs and/or degrading infrastructures 

 

At the same time, more protection/regulation and exploitation works imply increasing costs 

of Operation, Maintenance and Replacement while, in practice, infrastructures degrade because of 

loss of maintenance; at the same time, system fragility increases because of the increased 

dependence on artificial elements of the system, elements which soon or later may (and do) collapse 

also because of a collateral deficit in maintenance (Fig.A.6). 
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 Brazilian Law Nº 4478 of December 17, 2008 “Plano Diretor de Desenvolvimento Urbano e territorial de 

Resende”,  Art 71.  Within the Consolidated Urban Areas (...) the parameters of minimum distance from 

water courses will be applied which are defined  by resolution CONAMA n. 369/06 of March 28 2006: 50 

meters for Rio Paraíba do Sul and 15 meters for its tributaries 

(http://www.cmresende.rj.gov.br/PDF/leis/2008/Lei4478_08.htm ). 

http://www.cmresende.rj.gov.br/PDF/leis/2008/Lei4478_08.htm
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Fig.A.6- Left: expenses for keeping the hydraulic configuration keep growing (blue line), as well as 

those to cover damages (red line) (Cellerino R., 2004. L'Italia delle alluvioni. Un'analisi economica. 

Franco Angeli Ed.). Right: evidence of lack of maintenance of bank protection (river Chiese, Po 

basin, northern Italy): we are consuming the capital “works in good status”.  
 

 

 

Higher …risk, BECAUSE of the “search for safety” paradigm 

 

The amazing reality is that in spite of the increasing number of protection works (levees in 

particular), while fluvial space is lost, the actual risk has increased, so negating the paradigm of 

“putting the territory in safe conditions” which inspires the official risk policy of most if not all 

countries. This is just because every protection work has a specific threshold, a design event beyond 

which it is ineffective. In other words, the zones “protected” by works have been quickly occupied 

and urbanized (indeed urbanization is often the very purpose of protection) –so raising the exposed 

value of assets- while the possibility of events harsher than the design one is always present, and 

climate change is making them more likely (see Fig.A.7). On top of that, failure of works can 

always occur, and soon or later they do, as reminded by the Katrina Hurricane in New Orleans for 

example  and many others events before (and after) that as well. 

 

 
Fig.A.7- Top left: a town suffering from flood 

hazard. Top right: as an answer, a levee is built 

to protect from the “Event A”. As a 

consequence, the zone before classified as risky 

is soon urbanized (yellow circle). Bottom: risk is 

in essence a combination of probability (P) and 

exposed asset value (D); in the new situation on 

the right, the probability of a generic “Event B” , 

harsher than Event A, is definitely lower than 

that of Event A (the P green bar on the bottom 

right is lower than at the left), but the exposed 

value is higher than before; as a result…risk has 

increased! The paradox is that “putting in safe 

conditions” is a paradigm adopted by many 

legislations and common practice, and broadly 

shared by the lay man, but its outcome in the 

long run is…an increased risk everywhere. 
 

 



 
13 

Many other negative consequences 

The above discussion is limited to consequences directly accruing to economic losses; but 

several other important issues exist (see for instance TEEB, 2010). For instance, the loss of 

fluvial space and associated degradation of rivers have a severe impact on the recreational 

potential offered by a healthy river within a conserved, natural landscape; this is an aspect 

getting more and more important for a better quality of life (and  even economically) as 

natural environments are disappearing and population, asking for them, growing. The role 

of the interaction between a river and its floodplain is key in feeding subterranean aquifers 

as well as in controlling water quality by reducing the nutrients inputs reaching the 

hydrological network. The conservation of vegetal and animal species and biodiversity is 

also an issue receiving more and more attention because of increasing impacts and 

increasing awareness of their value in terms of an ethic of nature (existence value) as well 

as for the products and services they can provide – including maintaining ecosystems and 

agro-ecosystems resilience and their derived economical profits. The social and economic 

importance of the great variety of local biodiversity products is especially outstanding in 

the Latin American context.  
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B) The FLUVIAL SPACE in the LEGAL FRAMEWORK 

 

 

The message of this chapter in few words is: 

The National legislation is based in general on a too narrow-viewed vision of the fluvial 

space concept which does not satisfy the needs of current society, particularly when facing climate 

change issues.  

A wider perspective, more ecologically based, is needed if we want to find more sustainable 

or socially desirable solutions which be able to look also at the broad spectrum and long term 

effects. 

 

 

The issues addressed in the following discussion have no pretention of exhaustivity; we consider 

just few topics that we considered key to discuss the issue of Fluvial Space. For instance, the 

important relationship between Fluvial Space and ecosystem conservation and biodiversity 

corridors is only touched marginally. 
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The case of ITALY 

 

Andrea Nardini (CIRF), Giacinto Straniero (Autorità di Bacino Liri –Garigliano), Giancarlo 

Gusmaroli (CIRF)   

 

 

1. Current law: what does it say and how easy is it to apply: 

 

1.1) What is the Administrative Fluvial Space (AFS) according to current legal frameworks? 

 

In Italy there is no unitary norm defining the AFS  with the meaning here introduced. There exists a 

compound of different norms at differing juridical level, and not always thoroughly coordinated and 

coherent, which states something in relation to different portions of the fluvial space. 

 

A first milestone of the juridical setting is set by the Regio Decreto (n.523 of 1904) which, together 

with several other pieces of legislation (particularly the Codice Civile (
13

)), today defines the fluvial 

demanio, i.e. the part of the fluvial space owned by the State : this is the surface covered by the 

ordinary flood, i.e. covered by water for that height exceeding 75% of cases on annual basis. Its 

definition hence is based on the water level, rather than on morphological evidence. In practice, it 

often coincides with the bankfull channel, although not always. 

 

Doubts remain however about intermittent and ephemeral water courses. In addition, it has to be 

noted that often the fluvial demanio so defined does not fully coincides with the cadastral channel 

(represented in cadastral maps), mainly because during time rivers do modify their planform and 

hydrological and hydraulic behavior. 

 

More important, the definition of demanio is definitely not the only element constituting the 

Administrative Fluvial Space (AFS). Also some areas adjacent to the river channel, either within or 

outside the current bankfull channel, are subject to some kind of regulation and hence belong to the 

AFS, independently whether they be public or private (see Box Zones of fluvial protection). 

 

**BOX start** 

Zones of Fluvial protection in Italy (
14

) 

 

The fluvial areas protected by norms (because of the very presence of the water course) are as follows: 

 strip of hydraulic relevancy (fascia di pertinenza idraulica): where some activities are forbidden in 

order to ensure the proper hydraulic section and allow for ordinary and extra-ordinary maintenance; 

it varies, depending on the activity, between 4 to 10 m from the external foot of the levee or 9 m 

from the edge of water surface reached by the ordinary flood;   

 area of landscape protection (aree di tutela paesaggistica): where any work needs an authorization 

of the Environmental and Landscape goods Authority; it comprises (only for those water courses 

inscribed in the lists set up by the R.D. 1775 of 1933) a strip of 150 m from the bank edge or the 

external foot of the levee on each side; 

 area of hydro-geological protection (fascia di tutela idrogeologica): where special measures of 

safeguard against hydro-morphological risk have to be applied if not already covered by other 

planning instruments.  

                                                 
13

 Approvato con R.D. del 16 marzo 1942, n. 262. 
14

 For details on legal references please see the Italian full version of this paper (www.serelarefa.com). 

http://www.serelarefa.com/
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 zones protected because of their naturalistic value (ambiti di tutela naturalistica), which includes 

national parks, reserves, SCI (Site of Community Importance) and SPA (Special Protection Area) 

areas (according to the Habitat and Birds EU Directives), adjacent or somehow linked to water 

courses, where activities are subject to special restrictions; 

 zones under hydro-geological constraint (aree a vincolo idrogeologico): where a special regime of 

control and authorization holds; they comprise areas where phenomena like erosion, flooding and so 

on can occur implying damages to the community; they have been mapped nation-wide at the scale 

1:25.000 for each river basin. 

 

There exist also fluvial areas protected by  planning (according to the presence of a water course): 

 areas subject to hydraulic hazard or risk (aree a pericolosità e rischio idraulico): in such areas a 

regulation states specific urban setting and land use restrictions and sets the priorities for 

interventions of risk mitigation. These areas –usually known as Fasce Fluviali (“fluvial strips”)- 

have been identified and mapped within the Plans for the hydro-geological setting (Piani Stralcio per 

l‟Assetto Idrogeologico - PAI), elaborated well before the EU Flood Directive. The Fasce Fluviali 

(
15

) currently constitute the constraint closer to the Actual Fluvial Space concept we have in Italy, 

although with significant weaknesses as discussed later on. 

 

**BOX  end** 

 

 

1.2) Is it applicable to both large and small rivers?  

 

There is no national distinction between main and minor water courses; but at regional or lower 

administrative level there is or, better, there are: indeed, Regions have defined the corpi idrici 

significativi, according to D.Lgs. 152/99 (holding also for D.Lgs. 152/2006, which transposes the 

WFD); River Basin Authorities, within their PAI (Plan for the hydro-geological setting, facing the 

risk problem), have adopted another classification, generally not coinciding with the previous one, 

and have defined the fluvial strips (fasce fluviali) only for the main ones, leaving in general to 

Provinces the task to cover the remaining ones (the majority in terms of length), a task sometimes 

but not always accomplished.   

 

The demanio is juridically defined for all water courses independently from their size. However, 

smaller one (with width less than 10 m) are marked on cadastral maps with just a single line which 

does not identify a surface. 

Summarizing, in practice, minor water courses, which constitute by far the main part of the total 

water network length, are too often not covered by any form of effective protection. 

 

 

1.3) What conceptual-legal-technical difficulties occur when applying it within the current 

context?   

 

There are several problems to apply current norms. Starting with the “demanio” concept: 

i) No data: too often the reach considered is lacking sufficient gauging stations or with 

sufficiently long time series. In practice, the criterion stated by law is strictly speaking 

                                                 
15

 The Po River Authority –the main one in Italy- defined three strips: Fascia A: where 80% of 200 return 

period Tr flow takes place, together with fluvial forms that can be re-activated during such an event; Fascia B: 

area flooded during the same event, plus associated fluvial forms that can potentially be re-activated, together 

with areas of environmental-naturalistic or historical-cultural-artistic value related to the fluvial environment; 

Fascia C: area potentially flooded by the catastrophic flood (the main one ever recorded if with Tr > 200 y, or 

the Tr500). 
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impossible to apply literally; most River Basin Agencies have adopted a more 

pragmatical flood associated with a given return period varying between 2-5 years, 

while determining the flood flowrate –and associated flood levels- through 

hydrological-hydraulic modeling, taking advantage of the by far more diffused presence 

of rainfall stations. The determination of boundary conditions adds an additional 

uncertainty burden. 

ii) How to deal with the effect of “hydraulic works”: hydraulic works (like levees, 

retention tanks or areas, deviators/by passes, canalizations), as well as exploitation 

works (weirs and in particular dams/reservoirs systems) or land use modifications 

usually significantly modify the natural intensity/frequency of floods; hence, the 

“ordinary flood” loses its original meaning. Here is a first doubt: each time a new work 

comes into play, has the demanio to be updated, or a reference status has to be always 

considered instead? (in which case…which reference state?). The case of large water 

reservoirs is particularly interesting: should we refer to the hydrological regime with or 

without them? Furthermore and more interesting: the flood regime depends on the 

management policy adopted (
16

) which practically always is multiobjective which 

implies that the demanio would be a product of the particular trade-off adopted amongst 

the conflicting objectives involved (
17

). For instance, to satisfy farmers (who require to 

capture and store as much as possible within the reservoir the precipitation during the 

wet seasons), clearly one gets a lower benefit on the control of floods as the already 

(almost) filled reservoir cannot store their peak; as a consequence, the “ordinary flood” 

downstream would be greater than in other alternative management policies, and 

accordingly the demanio surface would be wider. No norms recognizes the need to look 

for such an explicit trade-off.  

iii) Moving channels: another harsh difficulties arises from the pure fact that channels do 

move in time (significantly, abruptly or softly, depending on the nature of the river); 

consequently the surface occupied by the (ordinary) flood changes. A consistent and 

continuous updating exercise should be hence carried out to correct the demanio and 

with it all the associated normative and planning constraints. But the consequences on 

the current landuse and on the property regime are extremely complicated. 

iv) No river corridor: the most stringent limitation is perhaps the pure fact that the norm 

does not support the idea of a river corridor; one can try to imagine it by composing the 

different pieces of norms and planning tools around a river, but in fact no unitary figure 

really exists for it. 

 

 

 

Intrinsic contradictions of the legal-institutional framework and with the land property regime  

 

In Italy there is an evident institutional fragmentation around the task of river management: there is 

indeed overlapping and lack of actual coordination amongst the local institutional subjects called 

“Enti Locali” (Regions, Provinces, Municipalities, Mountain Communities, Authorities of protected 
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 The modification of the flood peak can be significant when the reservoir storage is large compared to the 

mean inflow; such modification also depends on the management story of previous days, months or years, 

depending on the reservoir size and the hydrology, i.e. depends on the whole management policy. Notice that 

floods cannot be controlled, in general, by just intervening at the very last moment when the danger is 

apparent; one generally needs to prepare a sufficient empty volume in the storage in due time before they 

come. For small reservoirs the effect is generally negligible or sometimes negative as sometimes the gates are 

open to protect the structure itself from damages so causing worst transitional events downstream.  
17

 See for instance Nardini, Piccardi and Soncini-Sessa (1990) and, for a deep insight and a structured 

treatment,  Soncini-Sessa R. Ed. (2007). 
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areas, Reclamation or Irrigation Associations, Integrated Water Service authorities-AATO…all 

acting on different portions of the territory) and the Entities with planning mandate emanating from 

the State (River Basin Authorities, and now, the Hydrographic Districts of the WFD), besides some 

specialized corps born for special missions like the Magistrato alle Acque di Venezia e Magistrato 

per il Po, now named AIPO) . All this goes together, somehow coordinated, with the apparatus of 

direction and control (ISPRA, technical arm of the Ministry of Environment; ARPA, regional 

agencies for the environmental protection mainly with monitoring duties, and the corps of hydraulic 

police). On top of this goes a long dating process of de-centralization which resulted in a too often 

highly fragmented , contradictory and weak management capability of our rivers (it is not rare to 

see the right bank being afforested, while the right one is being paved; “minor” –but very 

numerous- water withdrawal rights are given by Provinces, while the large ones by regions, with 

very scarce integrated planning and a not clear overlapping of the River Basin Authorities or Water 

Associations; who deals with water use, has nothing to see with hydraulic setting; etc.). The 

weakness derives too court from the fact that who plans, does not execute and does not control, 

while there always is a subject who has a veto power which usually myopically applies to 

materialize its mandate. 

 

The current Civile Code seems to have clarified the property regime in relation to the fluvial region, 

but as anticipated in paragraph 1.3 at point iii), and further discussed in what follows, there still are 

several shadow zones : the general principle seems to protect the public interests, but in practice in 

the judicial court it is the private one which generally prevails. 

 

 

2. Does current legislative framework incorporate river geomorphic dynamics? 

 

2.1) What happens when the river moves laterally: who is going to own the space 

“conquered” by the river?  

2.2) Do affected land owners receive some compensation?  
 

The Italian law offers some tool to face this issue, but always according to the logic of “updating 

the demanio”, re-establishing the boundaries of the surface flooded by the ordinary flood according 

to the morphological changes occurred. To some extent, it also specifies the destination of the 

pieces of land abandoned by the river channel or incorporated within it.  

Also the associated land use constraints are to be updated accordingly; indeed the law foresees a 

periodic updating of the relevant plans (the Flood Management plan has to be updated every 6 years 

and after any significant event). 

 

However, the updating of the demanio is always a delicate and questionable issue because of the 

intrinsic lack of data and specific procedures, as already discussed. It is not infrequent that pieces of 

de demanio occurs in the territory today in locations with no longer any connection with the 

ordinary flood; they can be named relitti idraulici (hydraulic residual land plots). In practice, the 

updating occurs just when a private subject asks for it because he is willing to acquire some of the 

“new pieces of land”. The administrative routine updating in practice nowadays is no longer taking 

place (there are even doubts about which institutional subject should do it). On the other hands, 

there is a great pressure to “immobilize the river” and hence avoid the need for updating the 

demanio. 

 

Let us now look more in detail what happens when a fluvial reach moves, either because not 

controlled by some work or because of the failure of some work. 

 

The Law 37/94 (“Cutrera Law”) partially dealt with this issue by considering five cases: 
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 alluvione (flooding), i.e. accumulation of land along a bank,  

 terreno abbandonato dalle acque (land abandoned by waters),  

 avulsione (part of the bank detaches from one bank, is dragged downstream and set along the 

opposite bank: this is quite different from the geomorphological notion of “avulsion”, where the river 

suddenly switches to a different, possibly new or old, channel within the floodplain),  

 isola fluviale (fluvial Island, which can occur according to several modalities), 

 alveo abbandonato (abandoned channell, i.e. the classic meander cut, where the river, originally 

flowing a long a progressively more marked bent –called “meander”-  suddenly takes a short cut and 

jumps through a shorter path so abandoning all or part of the meander) 

 

with an immediate consequence that in all the other possible situations there is no juridical 

indication of how to deal with them.  

The key feature of this Law is that generally speaking it spouses the principle to keep within the 

demanio, or assign to it, the land affected by some change, except for the case of alluvione and 

avulsione in which cases the “residual land unit” is created because the river “gives to the bank” : in 

such a case , if the origin is a natural process, that piece of land becomes property of the land owner 

on that bank. Only in the case of  avulsione who acquires the property has to pay an indemnizations 

to whom lost it, while this latter cannot claim it. On the contrary, in the two cases in which the river 

“leaves the land”, i.e. abandons its bed (migrating laterally) either progressively or suddenly with a 

change of direction, the “residual land” remains property of the demanio with a priority public right 

(i.e. the public subject can leave it to the river or , if is willing to intervene somehow, has to give 

priority to environmental purposes); more precisely, the La 37/94 forbids the sdemanializzazione 

tacita (in the cases of abandoned land or islands), that is, the mere formal assessment of the 

existence of this new “residual land unit” does not automatically imply its incorporation within the 

property of the adjacent land owner (while this used to occur since a recent past), and these residual 

land units become part of the demanio (although physically separated from the river channel). The 

possibility of sdemanializzazione (passing the property status from public to private) still existed -

until the newer DLGS 152/2006- but any private subject willing to undertake it could no longer do 

it just because the assessment stated it is a residual land unit, while had in addition to demonstrate 

that there is no longer a public interest to keep it within the demanio. After DLGS 152/2006 even 

this possibility expired at least for islands and abandoned land units. 

 

 

   
Alluvione (1)       Alluvione (2)     

  

  
Avulsione.      Terreno abbandonato dalle acque correnti. 
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Relitto idraulico:isola fluviale    Unione di terre 

 

 
Alveo abbandonato  

 

Figure B-Italy.1 – Cases of river movement considered within the legal framework. 

 

In practice, however, even if inscribed within the State property (demanio) these residual land units, 

once assessed their status, are generally excluded from the river bed and as such can be partitioned 

(by assigning a code) and later on can be subject to “sdemanializzazione” requests to be evaluated 

which are too often accepted. There are even emblematic cases where there are even flood control 

interventions, with public funds, of land plots no longer formally considered as part of the river bed, 

while they are, according to hydrology time. The net result is a loss of fluvial space, additional 

financial burden to the State and …increased risk (Straniero G., 2012).  

 

 

 

2.3) Who is responsible for possible damages that occur somewhere else because of lack of 

correction works upstream or downstream? 

This case is not dealt with explicitly by current legal framework in Italy. One has to 

examine the jurisprudence. In general, the Civil Code principle that who provokes an 

unjustified damage has to repair it should be applied . In this topic, however, particularly 

when damages are huge, the process is extremely complicated and long lasting , because 

the demonstration of the cause-effect chain and as such of the responsibility is a hard job. 
 

 

 

 

 

2.4) Is the relationship between sediment mining and fluvial space addressed? 

 

Several rivers suffered from morphological changes often (but not only) caused by river bed mining 

(Rinaldi e Surian, 2005; Rinaldi et al, 2008). The river channel activated by the ordinary flood 

generally incised (deeper) and often narrowed or sometimes widened (when the flood upstream has 

less possibility to overflow –because of incision- and as such determines a more intense flood peak 

downstream); the flooded area changed accordingly. The demanio and risk areas should have been 

updated , but in general this has not been done or reported in the cadastral maps. 

The Plans for the hydro-geological setting (PAI) of the river basin Authorities establish regulations 

within the river bed and the floodplain, but mainly not to trigger further erosion or to protect the 

aquifers. Apart that, no other direct relationship is considered between mining and the fluvial space. 
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2.5) When is it allowed to extract sediments from the river bed? 
 

River bed mining is generally forbidden  (legal measures came into force in different times 

depending on the Region and PAIs). However, in case of sovralluvionamento (excessive 

sedimentation) and when flood protection is involved (“guarantee the hydraulic efficiency”), once 

assessed the situation, mining is still permitted. 

 

The problem is that the condition of  sovralluvionamento is not well defined and is often confused 

with the natural and progressive mobility of river bars with their accumulation in a reach and 

natural removal from another. In practice, any time a significant flood occurs there is a general 

claim that sovralluvionamento and lack of river “cleaning” (from sediments and vegetation) is the 

prime cause, which is very often false. As a consequence, still today river mining is occurring. It is 

perhaps trivial to notice that too often the threshold of extracted volume conceded to an enterprise is 

systematically and by large exceeded, as there are no effective monitoring and control procedures: 

give start to a partial sediment mining intervention often is the door to over exploit it. 

 

Several mining activities occurred (and are occurring) within the floodplain, spreading large holes 

which, once the permit was exhausted, were simply abandoned. These mining sites, although 

seemingly geomorphologically innocent, when involved by a flood event (which is possible because 

they are generally not protected by levees), turn to be very efficient sediments traps, and as such 

they transfer to the river a sediment deficit  up to the volume originally extracted (a kind of 

revenge). They have hence an impact on the river width and consequently on the Current Fluvial 

Space.  

Often these mining sites are the last presidium of biodiversity (furthermore often protected as SCI 

and SPA); paradoxically, hence, a rehabilitation of the fluvial dynamics could negatively impact 

them, while in the Natural Fluvial Space habitats and peculiar ecosystems find their specificity 

exactly in their dynamic character that imposes high re-juvenation rates. This problem is being 

considered only now by current legislation even at the UE level (European Commission –FAQ, 

December 2011).   

 

 

3. Risk and Administrative Fluvial Space:  

 

3.1) Does flood hazard/risk mapping imply defining river space?  

 

The zones threatened by floods (as well as those by débris flows or landslides) mapped by river 

basin authorities are subject to a specific regulation of land use (varying from one Authority to 

another); therefore, in general, the answer is on the affirmative: the risk (or hazard) mapping 

contributes to conforming the Administrative Fluvial Space. 

In general, the mapped zones are independent on the demanio. The boundaries are usually imposed 

by existing or foreseen levees or longitudinal defense works; in many cases the demanio coincides 

with the golene (floodplain portions between the river and the levee), but there are significant 

exceptions (e.g. large portions of the golene of the Volturno river in Campania Region are 

nowadays private property and sometimes even the ordinary flood channel is private property!).  

Although risk mapping contributes significantly to the AFS, it is affected by weaknesses as 

discussed in the following point 4.1. 

 

 

 



 
22 

 

 

3.2) What happens when a new levee or bank protection is built: can the protected 

zone become privately owned through sale?  

 

The area protected by a new levee can be “sdemanializzata” (taken off from the demanio area) and 

successively sold, after an assessment. Levees, however, are usually built to protect the territory 

against the 200 year return period flood (or the historical flood, like that of 1966 for the Arno river 

in Florence) and as such they protect area well apart from the ordinary flood channel and tipically 

already belonging to the private property domain.  

 

3.3) Which uses are allowed in it? 

 

The big socio-economic change introduced by the levee is a re-classification of the land into a 

typology of lower hazard with a corresponding reduction of the constraints on the land use; as a 

consequence the land value is immediately enhanced. 

It is not at all an exception that it is actually a private subject, or local interests, to push local public 

authorities to switch a restricted area into an urbanisable one. The opportunity of lucrative and not 

so ethical business is obvious: “buy for very little money an area classified as highly dangerous 

(where definitely no housing is allowed); push on the Mayor to convince competent authorities to 

plan a levee (implemented and then maintained with public money); obtain  the re-classification of 

the area into urbanisable one; set up a parceling, now legally allowed, and sell plots at a price orders 

of magnitude higher than purchase, with a fat net gain”. If then somebody dies because of an event 

higher than the “design event”, or the work fails (the fragility problem), it is a problem of the public 

administration who authorized the work or did not maintain it properly.  

 

“Putting in safe conditions” is a very dangerous chimera because its very denomination induces to 

think that risk has been cancelled for ever, while forgetting the sentence “with respect to a reference 

event” and assuming no work failure. It should not be forgotten, besides, that somebody will have 

to pay forever its operation, maintenance and periodic replacement; whom this subject be currently 

in Italy is not so clear, but basically it always turns to be the tax-payer citizen through the national 

taxation system, or through future generations (still citizens…to come), when maintenance is 

omitted, as currently occurring, so consuming the capital “works in good shape”. 

Although the old law R.D. 523/1904) established that works realized with the aim to protect the 

private property should be built (and paid) by the private subject (provided the public 

authorization), this seems to be rather the exception than the norm. 

 

In Italy there exist insurances on the territory, but they are not mandatory; furthermore, in case of a 

very serious event (calamity), it still is the State (tax-payers) to pay in order to protect the insurance 

companies from a financial crises. This is a topic under debate since dozen of years and only now , 

in view of the Flood Directive Management Plans obligation, seems to be likely to find an 

application.  

 

 

3.4) Is the need for analyzing the system in a systemic manner and addressing 

cumulative effects made explicit?  

 

Through the Plans for the hydro-geological setting (PAI), basically all River basin Authorities 

identified the hazard areas by means of a system analysis, that is a simulation model able to 

consider the effects that upstream interventions may cause downstream and vice versa (i.e. a 

narrowing may rise levels upstream). 
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The mapping obtained is subject however to a long progressive negotiation process with local land 

authorities (Municipalities) which operate at a finer scale (1:5000 or less) than the PAI (1:25000). 

This process introduces a series of modifications which, taken one by one, should not be significant, 

but as a whole are not at all negligible and it is quite unlikely that they be considered once more 

with a system approach (i.e. with the same modeling tool or an analogous one at a more refined 

scale). This happens both because the analysis is expensive, and because River Basin Authorities 

have not the institutional competency to get to a scale more detailed than that of river basin or sub-

basin. Sometimes they offer their competency as technical structures to support more detailed 

studies funded by other subjects. 

 

The problem is that current practice does not guarantee to consider the accumulative effects of all 

the interventions undertaken locally and of all the adjustments of the hazard zones boundaries with 

a system view. 

A revision is however necessary if we really want to move from the paradigm of “putting the 

territory in safe conditions” to the new one of “living together with the risk”, while looking for the 

best compromise amongst conflicting needs, amongst which keeping the fluvial ecosystem in good 

shape and drive the collectivity to spend as little as possible (see for instance Nardini and Pavan, 

2012). This issue is particularly topical today in view of the Management Plans of the EU Flood 

Directive (Dir. 60/2007/CE). 

 

 

4. River vision underpinning the legal framework:  

 

4.1) Does the current legal framework support the idea of an integral, sustainable river 

system able to keep and sustain the intrinsic hydro-geomorphological functions of 

a river,  preserve biological diversity and processes, to sustain an ecological 

network and its connectivity?  

 

In Italy there is not yet an integrated “law for the rivers”; rather there is a plethora of laws emanated 

in different times with differing aims and often conditioned by specific events (e.g. the Sarno 

tragedy). Even after the unifying attempt of the Decree D.Lgs 152/2006 still we have a Plan for 

water management (quality and water regime) and the Flood Management Plan (named  PRGA by 

the Dlgs. 49/2010, and responding to the Flood Directive); this latter is asked to “correlate”  with 

the former, but “how” is just expressed in terms of general, although agreeable principles.  

The Decree states indeed that the measures foreseen within the Flood Management Plan must not 

diminish the environmental quality as defined by the Dlgs. 152/2006 (implementing the WFD), and 

this quality is connected to the ecological status. Consequently, a new levee system would hardly be 

accepted as it is very likely to diminish the ecological status. 

However, reality is still far from this reasoning because the hydro-morphological component (where 

such works would show up with evidence) has to be included in the state classification (assessment) 

only for those water bodies currently with a high quality (and these definitely are a minority); for all 

others, paradoxically, this inclusion is not asked: as a consequence, a canalization or a rip-rap 

protection would look “transparent”. One can argue that the effects would show through the biotic 

indices (to be included in the assessment for all the quality classes), but this is in general not true 

because the indices actually adopted within this category are indeed not able to see such effects, 

some of which will manifest only in a farer future or in other reaches (see Nardini et al., 2008, for a 

deeper discussion). 
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In general, furthermore, the different laws feed the lack of coordination amongst the different 

administrative levels and attempt to set boundaries along rivers thinking of them as static objects , a 

fact which inevitably creates a problem of effectiveness or even applicability of the norm. 

In particular, the river basin and environmental authorities need precise and applicable technical-

administrative procedures  to express a clearance verdict with a system view, something definitely 

still lacking. 

 

 

Or in other words: how close is the Administrative Fluvial Space to Natural Fluvial Space? 

 

As we have seen, the fluvial demanio in Italy is substantially defined on a hydraulic basis and 

hence, by definition, is quite far from the Natural Fluvial Space and even from the Current FS. This 

discrepancy is higher for wandering or braided rivers, particularly if subdue to control works during 

time. Typically, some relicts of the natural channel have been left around and are now privatized 

and even protected by hydraulic works ; as such they can no longer belong to the Current FS. The 

periodic update of the demanio could in part solve this problem, but in practice is no longer carried 

out by Public Administrations and is rather asked by private owners exactly when they want to 

capture such plots; moreover, the rigidity of the fluvial system continuously grows up because of 

works and infrastructures, while land is progressively and rapidly occupied by anthropogenic 

activities. 

It is not however necessary that the whole Natural FS be a State property (demanio); a substantial 

coincidence of the Administrative FS with the Natural FS would be sufficient, provided that a 

suitable land use regulation were set. In Italy, at least the main rivers are covered by the Fasce 

Fluviali (fluvial strips) planning which is very close to the Current FS discussed in Part A (
18

) as 

they impose strict regulations. It still is, however, a space very far from the Natural FS for the 

following reasons: 

 

- The criteria adopted to set the boundaries of the fluvial strips (Fasce Fluviali), mainly 

hydraulic, has considered somehow fluvial dynamics, but not really the needs of lateral 

continuity (espace de liberté) and the solid transport process; 

- Substantially, the space assigned to river closes where defense works are already located 

today, wondering only very weakly and sporadically whether these are really required and 

desirable; 

- Does not consider the effect of the existing and foreseen control and exploitation works 

(particularly, the role of multiuse water reservoirs on the flood hydrograms);  

- In the implementation of the fluvial strips Plan the system view is very likely to be lost 

because of the local pressure of a multiplicity of actors to modify the strips boundaries and 

the continuous constructions of control works 

- These strips do not cover in general the minor water courses, which constitute by large the 

great majority of river network length. 

 

This space is even farer from the Desirable FS because, by construction, it is not the fruit of an 

explicit evaluation of pros and cons and does not discusses the role of large restoration 

interventions. 

 

                                                 
18

 Dutto, 1994 already proposed an integrated approach with a strong role of the morpho-dynamic component, 

but the methodology actually applied by the Plan of the Po River Basin (PSFF of AdB-Po, the main 

Authority) considers such a component more shyly than what originally suggested and now proposed by our 

Current FS. This latter is definitely closer to what has been proposed by Baruffi et al., 2004, on the line of 

Malavoi et al., 1998 methodology. 
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4.2) Does it explicitly require an inter-disciplinary approach to define the 

Administrative Fluvial Space? 

 

The definition of the territory of the demanio does not require, formally, any inter-disciplinarity. In 

the definition of fluvial strips according to the PAI spirit, although recommended, the inter-

disciplinary approach is not a sine qua non condition and depends, indeed, on the background of the 

team leader who actually gives the imprinting. 

Law 183/89 -which gave birth to the fluvial strips (PSFF plan)- or the Galasso Law -mother of the 

landscape planning strips- pointed out the need for multidisciplinarity. In practice, however, in most 

of the cases, one only finds reports with a collection of chapters poorly connected. The approach is 

given by the team leader (or better said, the partner with greater economic share in the study 

assignment); schematizing and exaggerating a bit to clarify the idea): if he is an engineer –as 

usually is the case – will in practice ignore the contributions more socio-ecological (in part because 

these will not be built to be actually USED in practice); vice versa, if coming from architecture-

landscape design background….will start with beautiful, complicated maps, confining the action 

logics to …simple common sense (often hard to be found in a sea of weird and ambiguous 

terminology); if coming from biological-ecological background will give enormous emphasis to 

lists of endangered species and complicated diagrams of matter-energy-life interaction, but again 

will be slippery on the action logics; if from social sciences, will center on social analysis, 

participatory, equity issues, confining in a corner the sectorial experts analysis and technical 

assessment of the system and its problems missing a unified framework. That‟s the problem!  

What is needed, on the contrary, is clearly a different thing: actual transdisciplinarity (i.e. work 

together constructively merging a variety of backgrounds and disciplines). 

 

 

 

4.3) Which administrative-financial tools to re-gain some private land, that should 

belong to the Desired Fluvial Space -or that does belong to Administrative Fluvial 

Space, but where current private use is not the desirable one- other than 

expropriation?  
 

To include within the demanio an area, now private (e.g. following morphological variations of the 

river channel or because of past demarcation mistakes), juridically what holds is the very definition 

given above; to enforce it in practice the only available tool is expropriation.  

On the other side, when a River Basin Authority determines that a given area, now private, should 

belong to the fluvial strips regulated for the sake of flood risk management, it can make evident this 

need in its planning documents and the new regulation it emits –once the plan is approved- is 

legally binding; but the possibility to acquire the zone through expropriation (which in case of a 

zone of dynamic evolution of the river would be the best suited choice) is only theoretical as it is 

socially and politically abhorred. In practice, such a possibility is only applied when a new 

easement has to be created for a specific new work in the public interest (e.g. a new bridge). 

 

There is however another tool which can help and is foreseen by the urbanistic law: the equalization 

(perequazione in Italian). Its purpose is to mitigate the negative impact beard by land or buildings 

owners when a modification of the planning setting of the urbanistic-land use regulation is issued, 

while limiting the public expenditure needed to implement the measure (Carbonara e Torre, 2008). 

It can also serve to acquire private zones to be incorporated within the fluvial corridor.  Ideally, it 

works as follows: 
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An area A is subtracted to owner A and given back to the river (i.e. to the demanio); at the same 

time, he is given the right to build more than current limitations (urbanization thresholds) in another area 

B of his property (even if with different size, but external to the newly established river corridor) so that 

eventually the total value of his land property (in that area) remains constant. In case the area B does not 

belong to owner A, a market is created, so that a different subject, say mister B, who is interested to 

increase the value of his plot B, purchases plot A from owner A –which gives back to river- and 

automatically gets the right to increase the urban value of B, getting as such a net benefit. The 

administration does not bear any expenditure;  the territory, if the operation is well conducted, does not 

suffer damages and, on the contrary, can increase its value. 

 

 

Mechanisms of financial compensations or fiscal relieves or Payment for Ecosystem Services to 

lead the private to bear flooding on his property or, worst, see it partially affected by fluvial 

dynamics processes (bank erosion, alluvial deposition,…), because some existing protection work is 

dismissed or because a retention area is created (to protect something else downstream), are 

currently not contemplated by any legal tool in Italy. Some shy forerunner applications are however 

showing up in particular in the Province of Bolzano where an initial compensation of the land value 

loss is paid to the land owner as well as a reimbursement each time a damage occurs on his land. 

 

 

4.4) What tools to address public opinion/opposition? 

 

The only suitable tool to actually deal with public opposition around rivers in Italy (hence outside of 

going to the court) is today the river contract, a voluntary, legally not binding agreement inspired to 

the French model “contrat de rivière”. 

In reality, however, there often is a more or less invisible negotiation which takes place between 

private stakeholders and the local Municipal Authorities (typically the Mayor) and between this 

latter and the river basin Authority. This is a deleterious practice because does not fulfill the criteria 

of public participation (access to information, transparency, trackability, equity,…) and prone to 

lose the system view and hence the sustainability of actions, the efficiency and equity in the 

distribution of burdens. 

 

 

Conclusions 

 

In Italy, the Administrative Fluvial Space (AFS), topic of this document, includes a core for all river 

courses, named demanio, of public property definitely more restricted than the Natural Fluvial 

Space and even than the Current FS. The AFS includes also a zone regulated by a number of legal 

tools with differing objectives and powers, amongst which the fluvial strip Plan (Piano Stralcio 

Fasce Fluviali -PSFF), conceived to manage flood risk, plays a key role; it is however fraught by a 

number of weaknesses; in particular, although conceived with a (hydraulic) system approach, its 

successive re-negotiation at the local level does not guarantee at all that such a view be maintained. 

More importantly, still the dominant criterion for their definition is hydraulic while geomorphic 

criteria are dealt with at a secondary level of importance. Moreover, the definition of the space does 

not come after an explicit trade-off evaluation and choice amongst conflicting pros and cons of 

alternatives solutions ranging from a very artificialized one to the natural, free flowing setting. 

 

Transdisciplinarity in the definition of the river setting still is a chimera. 

There is no overall, organic law “for the river”, while the multiplicity and fractioning of existing 

laws and institutional actors makes it in practice extremely hard to manage in an integrated fashion 

the river system.  
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Very few and very little applied tools exist today to re-conquer space to the river, others than the 

abhorred expropriation; the river contract is their prince, together with equalization, compensation, 

insurance tools, all, thought, still to be tested. 

 

Ideally, we should be in conditions to recognize and protect the primary physical-biological and 

socio-economic relationships and functions occurring between the river and the land falling within 

its Desirable Fluvial Space (or at least the Current FS). The importance of such functions should 

prevail on other uses which would consequently regulated (limited) by a suitable juridical setting to 

become applicable in practice.  

This is a framework quite far from the current, real one. 
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The case of SPAIN 
Diego García de Jalón (

19
) and Tony Herrera Grao (20) 

 

 

1. Current law: what does it say and how easy is it to apply:  
 

4.1) What is the Administrative Fluvial Space according to current legal 

frameworks (definition)? 

 

Current Spanish legislation (Royal Decree 849/1986 modified by the Royal Decree 9/2008) 

does not manage precisely a concept like the Administrative Fluvial Space; we can 

however assume that it be composed of the following three elements: 

- the hydraulic public domain (Dominio Público Hidráulico -DPH in what follows) 

- protected zones (easement and pólice zone)  

- floodable areas.  

 

Public hydraulic domain (DPH): public property 

In Spain the fluvial space has been traditionally considered as public property. More 

precisely, the definition of natural channel of a river was established in the Royal Decree 

849/1986, based on the concept that the river natural channel occupies the land covered by 

water continuously or temporally under maximum normal (or “ordinary”) floods.  

Later on this legal framework has been found clearly insufficient in many situations, so it 

was modified by Royal Decree 9/2008 where natural channels are defined not  

only from hydrologic criteria, but also complying other criteria, such as  

geomorphological, the ecological and considering historical available  

references (Barreira et al. 2009). 

The demarcation of the river natural channels is now including, by law, geomorphological 

characteristics, taking into account ecological, hydrological and hydraulic information, 

using photographic and cartographic and available historical references. 

The maximum ordinary flood is calculated as the mean of the annual maximum daily flows 

in its natural regime produced for ten consecutive years, which are representative of the 

hydraulic behaviour of the river. 

 

Therefore, the hydraulic (or fluvial) public domain (DPH) includes the low waters channels 

together with the riparian banks, that is, the side strips located above the low water level 

until ordinary maximum floods level. 

Notice that all the land outside the DPH (fluvial public domain) is private, or is a public 

property managed by a local or autonomous or state administration. 

 

 

Protected space 

The protection of public fluvial domain extends to the edges of the land bordering the 

channels in order to achieve the goals of preserving the status of public water, preventing 
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the deterioration of the aquatic ecosystems, contributing on the contrary to its improvement 

protecting the flow regime in a flood, and promoting the role of land adjacent to the 

channels in the buffering of flood flows and of the sediment load transported. 

These involved lands, although of private property, are subject to restrictions on their use; 

namely they comprise: 

 

a) an easement zone of five meters width for public use (even if it is private 

property) 

b) a police area, a hundred meter wide from each bankfull channel bank, where land 

use and activities developed therein are conditioned by Water Authority (even if it 

is private property). 
 

Easement zone 

This restricted-use zone has the following purposes: 

- protection of the river ecosystem and public water resources. 

-  pedestrian right of way  and to develop monitoring services, conservation and 

rescue, unless for reasons of environmental or safety fit their limitation. 

- stranded and mooring boats occasionally and if necessary. 

 

The owners of these restricted-use zones may freely do sowing and planting (but not of tree 

species), provided they do not harm the river ecosystem neither prevent the passage. 

Logging of tree species plantations requires authorization of the Basin Authority. In 

addition, the building of any type of construction is not allowed in this area unless it is 

convenient or necessary for the use of public water or for preservation and restoration. 

Buildings in restricted-use zones may be allowed only in justified cases and will run in less 

un-favorable conditions, ensuring continuity between riparian areas 

 

Police area 

In the police area the following activities and land use are limited: 
a) Substantial alterations of the natural terrain relief. 

b) The extraction of sediments. 

c) The construction of all types of buildings, permanent or temporary. 

d) Any other use or activity that might obstruct the flow during floods or which 

may cause degradation or deterioration of the water body, the aquatic 

ecosystem, and in general, the public domain. 

 

This police area may be even extended to include areas where flows are concentrated 

during extraordinary floods (return periods of 100 years), with the specific aim of 

protection against strong currents that can occur in a flood event, and to reduce the risk of 

causing damage to people and properties. In these zones of preferential flow paths –all 

together denoted as “preferential flow zone”- only those activities not vulnerable to floods 

and that do not involve a significant reduction in the hydraulic capacity should be 

authorized by the basin authority. 

 

The areas composing the preferential flow zone (Fig.1) are those which, during flood, meet 

one or more of the following criteria:  

i) water depth exceeds 1m. 



 
31 

ii) water velocity exceeds 1m/s. 

iii) the product of both variables is greater than 0.5m
2
/s. 

 

 
Figure B-Spain.1- River reaches with preferential flow zone: this is the envelope of the areas where the flow path is 

preferably concentrates during floods or intense runoff, with the areas where the 100 year return period flood may cause 

serious damages to people or their properties. The delimitation of such preferential flow area has to be done on the base of 

the existing historical and geomorphological information in order to ensure adequate consistency of the results with 

physical evidence available about the river hydraulic behavior. 

 

 

 

Floodable areas 

 

Spanish Basin Water Authorities are obliged to develop a detailed cartography of 

floodplain areas with high probability of being flooded. These floodable areas are 

demarcated by the waters levels that theoretically floods would reach in five hundred years 

return period, based on geomorphological, hydrological, hydraulic and historical 

documents, and on simulation from historical flood series.  

 

In such areas land-use is restricted, although this qualification as flood risk of a land does 

not alter however the legal status and ownership on such land. 

 

River basin authorities are obliged to transfer to the competent authorities in the field of 

urban planning, and to the real estate cadaster, available data and studies on floods together 

with the cartography of boundaries of flood risk areas, as well as public domains, bonded 

zones and police areas, in order to be incorporated in the land use planning. This 

cartography is public at the website: 

http://sig.magrama.es/snczi/visor.html?herramienta=DPHZI   (Fig.2). 
 

http://sig.magrama.es/snczi/visor.html?herramienta=DPHZI


 
32 

 
Figure B-Spain.2-Flooded areas along river reaches for  T = 50 years. 

In general, the Spanish Water Act (Royal Decree 9/2008) recognizes today that the fluvial 

or hydraulic public domain (DPH) must meet environmental functions such as protection of 

river ecosystems, flood prevention and the provision of environmental services. River 

Basin Authorities (Confederaciones Hidrográficas) have developed a management tool 

which will make available to the public the cartographic delimitation of fluvial public 

domain, preferential flow zones and flooding areas. This tool has a preventive effect that is 

crucial to fight against actions that produce environmental damage to the river system and 

future risks to citizens. 

 

 
1.2) Is it applicable to both large and small rivers?   

There is no differentiation of rivers in the Spanish legislation according to their size: any 

topographic element capable of naturally gathering rainwaters of spring waters and to 

convey them both in a continuous or discontinuous fashion is considered public fluvial 

domain.  
Therefore, the Administrative concept is in principle applicable to both small and large 

rivers. However, the Dominio Público Hidráulico (i.e. the fluvial public property) has been 

defined only in some river reaches and only for large rivers (see Fig.3). 
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Figure B-Spain.3- River reaches with hydraulic public domain demarcated from private lands (from 

http://sig.magrama.es/snczi/). 

 

 

 
1.3) What conceptual-legal-technical difficulties occur when applying it within the current 

context  

 

The main difficulty in the actual application of the Administrative fluvial space concept, as 

defined above, is the ability to know exactly the boundaries of the public fluvial domain. 

The fluvial space of a large portion of the river network (hundreds of thousands of 

kilometers) has not yet been mapped. 

When no agreement exists amongst parties about the definition in a given case, mainly 

because of ambiguities concerning the “maximum ordinary flood”, courts‟ (or legal) 

judgments are required which imply considerable time and costs. 

 

Another problem has cultural root: a general change of paradigm is ongoing which is 

asking Water Basin Authorities (Confederaciones hidrográficas) to manage not just water, 

as they used to, but the entire fluvial ecosystems together with the ecological services they 

provide. From facts, one can deduce that what matters first in water management duties to 

them is the satisfaction of the economic demand of water, gravel and space, while their 

environmental unfriendliness (or sometimes actual ignorance) has led them to despise 

ecological aspects. The great demand for irrigation water has justified the building of more 

than 1300 large dams (MMA, 2006). Regulated river reaches below these dams have been 

geomorphologically altered by reducing their channel width, and by incision and vegetation 

encroachment processes. As a consequence, the public fluvial domain has been reduced and 

often occupied by private users. 

This is hence actually a challenge that requires an adaptation of the legal, technical and 

administrative procedures, and the incorporation of new competences, which, of course, 

http://sig.magrama.es/snczi/
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takes time. Most water technicians in the Water Authorities are civil engineers with skills in 

public works and hydraulics, and most of them are not well acquainted with notions of 

Geomorphology, Riparian Ecology and sometimes are just reluctant to really accept 

significant changes in their current practice.  

 

Nevertheless, significant changes did take place and some Water Authorities even 

undertook daring projects of river restoration (e.g. Confederación Hidrográfica del Duero 

on several rivers of its region). 

 

 

5. Does it incorporate river geomorphic dynamics? 

The incorporation of geomorphological criteria in the Spanish legislation is a recent event, 

and still the issue of morphological changes occurring to the rivers because of natural 

fluvial dynamics is not explicitly mentioned. This gives rise to doubts and uncertainty 

about what to do when a river moves, although the explicit requirement to consider 

geomorphological issues opens the door of a wider conception of the fluvial space.  

 

From the point of view of management, in the sixties, the hydraulic engineers from Water 

Basin Authorities decided to immobilize rivers through channelization and longitudinal 

dikes. In addition, continuous dredging of channels was conducted to ensure stability. This 

led eventually to widespread incision of the channels and the occupancy of floodplains and 

river margins, so that the risks and damages caused by floods have increased. It cannot be 

hidden that flood damage is a feedback mechanism that “generates” (or triggers) economic 

resources for more hydraulic works. This mentality of river control by hydraulic works has 

diffused through Spanish Water Authorities, and continues in certain cases even today. 

 

 
5.1) What happens when the river moves laterally: who is going to own the space 

“conquered” by the river?  

Formerly the law was applied by simply realizing the existence of a fluvial dynamism. This 

meant that the owner of land adjoining the concavity of a bend, after a flood, could run out 

of the part which had been carried away by erosion. Conversely, if the river deposited on a 

property in the convexity of the meander, the owner of the adjoining property was gaining 

it. 

The immobilization of most of the rivers dramatically changed this concept and practice 

and only very recently the approach is evolving. 

From the administrative point of view, when a modification of river channel occurs, both 

for natural or artificial causes, the Water Authority starts by default a process to determine 

which plots of the fluvial public domain can be converted to private property or vice  versa; 

legally, the asset which has been public domain at some point in time, will remain so unless 

a specific legal procedure does not free it (according to the law Ley de Patrimonio de las 

Administraciones Públicas of 2003). 

 

It has to be noted, in addition, that public property in Spain is normally highly disregarded 

by people, and there has been little public awareness about the protection of the fluvial 

public domain. By contrast, the private interests of neighboring properties have 
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traditionally put pressure on Water Authorities to undertake protection actions through 

dredging, canalization and by building dams for irrigation.  

 
 

5.2) Do affected land owners receive some compensation?  

 

By law, once re-defined the fluvial public domain (DPH), those subjects who owned land   

-now included within the new DPH- are not liable of receiving any compensation, while 

others land-owners may get advantage if some plots will be freed from the previous HPD. 

This is clearly a good reason for land-owners to undertake physical (or, indirectly, political) 

actions to avoid that river channels move. 

 

If the occupation of private land by a river flood is only temporary, the insurance office 

(Consorcio de Compensación de seguros) or the private insurance companies take in charge 

the compensation to the affected subjects and the competent administration (the municipal, 

transport, or water wuthority) will undertake due action to protect the infrastructures 

affected of which is responsible by re-habilitating the fluvial defenses when needed.  

 

However, damaging floods are often declared as catastrophic and thus in practice a budget 

of public money is used for compensating and/or recovering eroded land. 

 
 

5.3) Who is responsible for possible damages that occur somewhere else because of 

lack of correction works upstream or downstream? 

 

According to current legislation, the subject considered responsible is the one who 

modified the natural profile of the river channel of nearby land which caused the impact 

Without the required administrative authorization; otherwise, it is the subject identified by 

the court.  

 

The practice is however not that clear as it is often very difficult to demonstrate with no 

doubts the cause-effect relationship. Shedding light on this issue may require complex and 

expensive studies which the parties may not be willing or able to afford. As a consequence, 

too often …nobody is responsible.  

This is also valid when the damages are produced because of correction works, which is a 

more frequent case. 
 

 

 

 

5.4) Is the relationship between sediment mining and fluvial space addressed?  

Legal gravel mining must have a concession by Water Authorities and entrepreneurs have 

to restore the site when concession expires. 
Eventually, however, in practice too often gravel extractions leave a river canalized, with levees of 

residual boulder (neither sand, nor gravel) and with the floodplain full of „holes‟, like a Gruyere 

cheese. The subtle relationship between disruption of sediment transport because of river bed 

mining and definition of the fluvial public domain is far from being adequately considered. . 
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Figure B-Spain.4a, b.- Jarama river floodplain near Madrid. The abandoned gravel pits are polluted lakes in 

the floodplain. 

 

5.5) When is it allowed to extract sediments from the river bed?  

 

Mining is formally permitted only from the riparian system and the floodplain. 
 

In addition, through the due verifications and procedures by the Water Basin Authority, it is 

possible and not uncommon that a Water Basin Authority allows sediment extraction with 

commercial purposes from the river bed particularly close to bridges where (temporary) 

accumulation does occur, or at the tails of reservoirs. The verification should consider the 

ecological impact, amongst others; however, it is still not clear which type of studies must be 

provided and no explicit reference to fluvial geomorphology is done.  

It can be pointed out that the files about river mining concessions should be transmitted also to the 

institutions responsible for the terrestrial and fluvial public domain so that these subjects can 

deliberate about the relationship on the sea shore replenishment, an use which should always prevail 

on others. 

On the other hand, for the river basins directly managed by the state, the law does not explicitly ask 

to consult Water Basin Authorities.   

 

Illegal extraction is also taking place. 

 

Although in recent years, mining concessions have been significantly reduced, a common 

critique is that restoration projects to be carried out at the end of the exploitation are not 

carried out or at least not properly. An example of questionable mining is that occurred in the 

Ebro river with the excuse of the EXPO Feria de Mundial de Muestras de Zaragoza to ensure 

navigability. 
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Figure B-Spain.5- Ebro river: sediment extraction under the title of “navigational intervention”, still is 

mining from the (incised) river bed. 

 

 

 

6. Risk and Administrative Public Space :  
 

6.1) Does flood hazard/risk mapping imply defining river space? 

 

 As cited earlier concerning  the definition of the Administrative Fluvial Space, we can say 

that flood risk mapping definitely plays an important role in this issue. 

The implementation of the Flood Directive (Dir.2007/60/CE) has given a significant push 

to this activity, and by 2019 the hazard and risk maps should be ready . 

 
 

6.2) What happens when a new levee or bank protection is built: can the protected 

zone become privately owned through sale?  

 

Longitudinal defenses, according to the WFD and its Spanish accomplishment, should 

become the exception, rather than the rule. Their construction must be in any case 

authorized by the Water Basin Authority, based on clear motivations, structural suitability 

and no impact on the river banks. 

If the dyke is built by a public authority, it would belong to it; if it is a private entity  that 

builds it (given the permits), it will be private property and that subject will take in charge 

its maintenance (even if built on the public domain). 

 

The land being protected by a dyke is in general a private area, with exceptions made for 

the case of treatment or pumping plants, measurement stations, or transport infrastructures 

located in the fluvial public domain.   
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As a matter of fact, protected land becomes “free for use”, and practically speaking it just 

becomes occupied by contiguous land owners, too often without paying anything 

(overcoming  bureaucracy  necessary to go through formal protocols is too demanding 

sometimes for Water Basin Agencies staff ).  

 

Indeed, there are cases of speculations carried out on private plots which, once protected 

from flooding by works paid with public money, dramatically increased their value. Going 

further, as in the case of Municipality of Chiclana (Cádiz), the private owners of illegal 

urban settlements located in floodable lands have created their own political party which 

succeeded to become part of a coalition government and, from that position, proposed to 

free those lands from the no-building constraint by building hydraulic works. A conflict 

arose between the local and the autonomous administrations responsible for the river basin 

management which argues that those lands should be left as part of the floodable areas 

already identified. 
 

 

6.3) Which uses are allowed in it? 

Basically, it is the urban regulation which dictates which uses are allowed in the protected 

area previously floodable, through its urban development plans (planes de ordenación 

territorial y urbanística). It is then the Water Basin Authority which authorizes or not. 

However, current legislation leaves a significant margin of discretion; in some cases 

building is permitted in floodable areas  if not classified as areas of preferential flow (flujo 

preferente), provided that building are constructed on pillar. As said above, conflicts 

between different administrative levels are not uncommon. 

 
 

6.4) Is the need for analyzing the system in a systemic manner and addressing 

cumulative effects made explicit? 

Theoretically yes, as nothing can be done which goes against the Spanish law which in turn 

adheres to the WFD and Flood Directives, otherwise any contradicting action can be 

brought to national or even European courts. 

 

Practice is however, once again, different as considering cumulative and system effects 

may be very costly. 

An improvement can be foreseen as Water Basin Authorities keep improving technically 

and culturally and more powerful tools (e.g. modeling, remote sensing) and adequate 

information (e.g. cartography, fluvial geomorphology) is getting available. Even today, the 

dominant approach is trying to remediate the effects rather than solving the causes. This 

means that still the most adopted solution is building works to alleviate effects that may be 

originated in other point of the basin or from its management as a whole. 

 

 

7. River vision underpinning the legal framework:  
 

7.1) Does the current legal framework support the idea of an integral, sustainable 

river system (upstream catchment, corridor and floodplain) able to keep and 

sustain the intrinsic hydro-geomorphological functions of a river, preserve 
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biological diversity and processes, to sustain an ecological network and its 

connectivity? Or in other words: how close is the Administrative Fluvial Space 

to Natural Fluvial Space?  

 

 

On the fluvial space different administrations overlap their competences: the local, the 

urban and the transport administrations. Harmonizing the legislation of all such subjects 

according to the principles and requests of the relevant EU Directives is not an easy task at 

all. It is possible that to correct present contradictions or even conflicts, some modifications 

in the legislation or even some clarifying sentences from the jurisprudence are indeed 

necessary. 

But certainly a turn-over of the political and technical staff and an increase of the general 

sensitivity on environmental issues are key elements to move the AFS closer to the NFS. 

 

 

Currently, the main problematic issue is centered in those zones urbanized illegally or 

legally but without accomplishing the due normative requirements, and even more in those 

zones which were built and declared legally respectful before the entry into force of the 

new legislation but which, today, do not fulfill the new principles and requirements. That is 

a very harsh case as the local population, asks for protection and no one law or political 

subject dares to push for their relocation. 

 

The answer to the question has hence not a clear affirmative answer: the legislation states 

principles in agreement with the system, ecological view, but still is affected by 

contradictions with other parts of the juridical framework (urbanism, land-use planning,…) 

and amongst the scales of that framework (State, Autonomous communities, 

Municipalities), aside from the un-accomplishments rooted in the very strong interests on 

land resources as described above.   

 

As a matter of fact, in the end, the Administrative and Natural Fluvial Spaces are very far 

one from another. The new legislation is simply….too new, and still focuses much more on  

preserving  existing water uses, rather than conserving or improving the natural values of 

fluvial ecosystems. In most of the cases, Water Basin Authorities (depending from central 

government) do not care about natural conditions (except trying to comply with the good 

ecological status obligation), this is rather a task for the Conservancy Administration 

(depending on the regional government). 

 

 
 

7.2) Does it explicitly require an inter-disciplinary approach to define the 

Administrative Fluvial Space? 

 

The Law obliges  adopting an inter-disciplinary approach to plan the fluvial space, while 

involving all the relevant actors.  

Nevertheless, in practice the inter-disciplinary approach is quite far from reality and moves 

just very slowly towards the surface. 
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In the end, what really counts for the actual application of the new concepts and legislation 

is the impulse given by the personnel of the River Basin Authorities (Confederaciones 

Hidrográficas) and from the social push on the territory to change the paradigm.  

 

Today, we find more and more technical environmentalists among water managers, but 

they are still a distinct minority and the dominant economic interests are very hard to 

change. 
 

 

7.3) Which administrative-financial tools to re-gain some private land, that should 

belong to the Desired Fluvial Space or that does belong to Administrative 

Fluvial Space but current private use is not the desirable one, other than 

expropriation? 

 

Expropriation is only exceptionally applied: for instance in the case of the famous Aznalcollar 

mining spill which affected Doñana National Park 

(http://es.wikipedia.org/wiki/Desastre_de_Aznalc%C3%B3llar 

http://m.wwf.es/que_hacemos/donana/aznalcollar_y_el_corredor_verde/ 

http://www.iberlibro.com/RESTAURACION-ECOLOGICA-RIO-GUADIAMAR-Proyecto-

Corredor/5166335055/bd); or for building a road or a bridge, or a reservoir. 

 

On the other side, legally speaking, there is the possibility of re-defining the fluvial public 

space (DPH) which, as we saw, is not an easy task. 

 

Apart these two cases, the best way is to   search for consensus amongst the stakeholders to 

obtain some parts of land or to perform interventions on their land through a number of 

legal possibilities to be agreed upon. One of the most promising possibilities is the river 

contract. One relevant example is that if the private reservoir on the Gaià river, in 

Tarragona. This case did not deal directly with the fluvial space, but rather with the 

ecological water regime; this however, can indirectly require modifications of the fluvial 

space too as geomorphic processes are rejuvenated. 

Compensations, on the other hand, are in any case the most viable solution option. 
 

 

 

7.4) What tools to address public opinion/opposition?   

 

The Spanish law of Access to information and the environmental justice  (Ley 

27/2006, July 18) is the main tool available to citizens to know the actions undertaken 

by the Public Administration and to denounce to the different judicial instances or 

media those facts which do not fulfill the legal framework. 

 

However, important decisions in the Water Basin Authorities (Confederaciones 

Hidrográficas) are taken by the Assembly of Members formed exclusively by associations 

of irrigators, hydropower companies and Municipalities.  

Anglers, kayakers, rafting companies, environmentalists, and conservationists are not 

involved in the decision ratings. 

http://es.wikipedia.org/wiki/Desastre_de_Aznalc%C3%B3llar
http://m.wwf.es/que_hacemos/donana/aznalcollar_y_el_corredor_verde/
http://www.iberlibro.com/RESTAURACION-ECOLOGICA-RIO-GUADIAMAR-Proyecto-Corredor/5166335055/bd
http://www.iberlibro.com/RESTAURACION-ECOLOGICA-RIO-GUADIAMAR-Proyecto-Corredor/5166335055/bd


 
41 

 

Perhaps, analyzing the legal framework is less illuminating than just observing the raw 

reality where it is apparent that public opinion is somehow manipulated, in most of the 

cases, with a primitive-overbearing approach, based on political lobbying. Consider as an  

example, a meander of the Duero river in Garray (upstreams of Soria town, Northern 

Spain), which featured  a protection status: suddenly, Castilla y Leon government issued a 

Law to allow its urbanization (in a floodable area, already defined as “police and rapid 

evacuation zone”); after a process, it was  eventually stopped, but just because on  legal 

grounds or technicalities , not for the sake of rational water/land management.  Needless to 

say, the Confederación Hidrográfica of the Duero river approved the urbanization! 
(http://sociedad.elpais.com/sociedad/2013/12/10/actualidad/1386707276_722964.html) 

 

 
Figure B-Spain.6- Duero river : the meander where local government tried to promoted 

urbanization, while clearly floodable and protected accordingly. 

 

It must be said, looking to the future, that social networks are progressively getting 

power to denounce interventions considered not fulfilling the new principles of water 

management. 

5. Conclusions 

 

We can say that in Spain much has improved in what concerns the juridical framework which 

define the Administrative Fluvial Space, particularly thanks to the push  given by the 

European Commission and its Directives. 

http://sociedad.elpais.com/sociedad/2013/12/10/actualidad/1386707276_722964.html
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With no doubt there are legislative weaknesses which need to be fixed and a 

progressive, although slow, adaptation of the administrative structures has to take place 

to overcome the inertias of the past. Perhaps, however, the most impellent need is to 

provide guidelines and tools to put the Water Basin Authorities, as well as 

Municipalities and other institutions, in condition to practically operate according to the 

new principles of river basin management. To this aim, while waiting for a natural 

succession and renewal of the staff, it is urgent to foster an adaptation and innovation at 

the University level where the future staff is being forged, promoting a trans-

disciplinary approach. 

Also public participation mechanisms and tools need to be seriously improved, while a 

push must be given to the society as a whole towards a deeper understanding and 

awareness of environmental issues and values. 
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The case of CHILE 

 

Claudio Meier, Associate Professor, Department of Civil Engineering, Universidad de 

Concepción, Concepción, Chile 

Alejandra Cabrera, Lawyer, Graduate Student, Doctoral Programme in Law, Universidad de los 

Andes, Santiago, Chile 

 

8. Current law: what does it say and how easy is it to apply: What is the Administrative 

Fluvial Space according to current legal frameworks (definition)? Is it applicable to 

both large and small rivers? What conceptual-legal-technical difficulties occur when 

applying it within the current context? 

 

 

According to the Chilean legal framework (the “Civil Code” and the “Water Code”, CC & CA from 

now on; Código Civil and Código de Aguas in Spanish, respectively), all waters are in the public 

domain, i.e., belong to the State. The right to use them, either for consumptive or non-consumptive 

use, is granted to individuals according to the dictates of the CA and the corresponding regulations, 

administrative provisions, and amendments that followed its enactment in 1981. This is the most 

liberal water code in the world, and its provisions make it very difficult to manage water resources 

in an integrated way, as discussed by Bauer (1998, 2004). In general, according to both legal codes, 

most river channels are not only within the public domain, but they are also available for public use, 

i.e., they are “national assets for public use” (our own translation from the Spanish “bienes 

nacionales de uso público”). 

 

In broad conceptual terms, the general figure of an Administrative Fluvial Space can only occur in 

six different ways within the Chilean legal system: 

 

i.) In the concept of a “natural channel for public use” (NCPU), as detailed in the CC & CA, 

ii.) As “risk areas” as well as 

iii.) “Areas for the environmental protection of resources of natural value”, established in zoning 

regulations according to the “Urban Development and Constructions Act”, as 

iv.) “No-build flood zones” according to the “Organic Law of the Ministry of Public Works”, as 

v.) “Protection zones excluding intervention”, and their contiguous  

vi.) “Protection zones with limited management”, both within the framework of the “Recovery of 

Native Forests and Forestry Development Act”. 

 

It should be noted that Law 19300 of 1994, the Chilean Environmental Act (Ley General de Bases 

del Medio Ambiente), does not allow for land regulation. It can only request that specific 

development projects (those that must present a Declaration of Environmental Impact or else an 

Environmental Impact Study, according to the mandates of the Law), meet certain requirements 

before environmental approval, in order to ensure that significant potential impacts are avoided or 

mitigated. Thus, the Chilean Ministry of Environment (Ministerio del Ambiente) does not have a 

general mandate for regulating activities along river channels. It administrates the environmental 

assessment system, and coordinates the input of the public and of the different public agencies that 

have environmental authority, any time a project requires environmental assessment. 

 

The definition and applicability of each one of the above six concepts, as well as the conceptual-

legal-technical difficulties surrounding their determination, are described in what follows. 
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Natural Channel for Public Use (NCPU) 

 

As mentioned above, according to the CC & CA, most river channels in Chile are State-owned; they 

are “national assets for public use”, i.e., public lands whose use is allowed to all inhabitants of the 

nation, with certain restrictions, for example, when access is limited due to the granting of 

concessions. This figure of a “Natural Channel for Public Use” (NCPU from now on; cauce natural 

de uso público in Spanish) is the strongest form of administering the fluvial space, as it involves 

property and has the rank of a law within both the CC and the CA. The Civil Code (CC), in Articles 

649 to 656, establishes the three mechanisms through which land can be gained by legal accession: 

accretion or alluvion (new land forming by gradual addition of sediment through deposition, e.g., on 

the inside part of river bends), avulsion (when the river abruptly changes its course), and the 

formation of new islands. 

 

Even though there are official documents explaining the delimitation process of the NCPU (e.g., 

Ministry of Lands and Colonization, 1978, as explained in Vial, 2004), its actual determination is 

nonetheless fraught with difficulties. In fact, according to LEN & Asociados and Dictuc (2006), 

there is a tremendous amount of legal overlap in the Chilean legal system regarding the delimitation 

of the public part of a river channel, involving two legal codes (the CC and CA), three legal acts, six 

Presidential Decrees (or Executive Orders, Decreto Supremo in Chile), two Decree-Laws (or 

legislative decrees, Decreto con Fuerza de Ley in Chile), plus all of their associated regulations and 

norms. The detailed list includes legal acts such as the Water Code (CA), Civil Code (CC), Law 

N°11402 dealing with protection and reclamation works in river beds and channels, Law N°15840 

on modifications in natural channels (which is now part of Decree-Law 850, 1998, Organic Law of 

the Ministry of Public Works - Ley Orgánica del Ministerio de Obras Públicas), Law N°18255 or 

“Urban Development and Constructions Act”, Legislative Decree N°340 (1960) from the Ministry 

of Lands and Colonization, Legislative Decree N°458 (1975) from the Ministry of Public Lands, 

Presidential Decree N°677 (1993) from the Ministry of Justice, Presidential Decree N°609 (1978) 

from the Ministry of Lands and Colonisation (now Ministry of Public Lands), Presidential Decrees 

N°223 (1968) and 660 (1988) from the Ministry of Defence, and Presidential Decree N°47 (1992) 

from the Ministry of Housing and Urbanism. On top of all of these legal acts, LEN & Asociados 

and Dictuc (2006) indicate that there are also a series of regulations implicated, e.g., those related to 

Marine Concessions and Hydrographic Instructions, both from the Ministry of Defense, as well as 

the “General Ordinance of Urbanism and Constructions” and Ordinance N° 1212 from the Ministry 

of Housing and Urbanism, just to mention a few. 

 

All of these deal not only with the determination of boundaries between the NCPU and adjacent 

private lands, but also contribute sometimes opposing definitions for terms like river bed, channel, 

banks, etc. Moreover, there is legal overlap among the different agencies that are supposed to apply 

and then police and enforce such delimitations.  

 

The “natural channel for public use” (NCPU), the stronger concept defining the fluvial space by 

limiting that portion of a river or stream that belongs to the public domain, is legally defined in the 

CA (Article 30) and in the CC (Article 650) as the “land that waters alternately cover and uncover 

during their periodic floods and low flows” (our own translation from Spanish). The same article of 

the CA indicates that this is indeed public land, but that “the adjacent land owners can use and 

cultivate such space in those seasons when it is not covered by water” (our own translation from 

Spanish). Finally, it states that “if portions of a property were to be separated from the original 

piece of land, by flooding or any other cause, they will still belong to the owner and will not 

become part of the river channel” (again, our own translation from Spanish).  
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Article 31 of the Water Code (CA) states that these rules also apply to ephemeral and intermittent 

streams, unless their flow is specifically made up of rain water, in which case the channel belongs 

to the land owner. Article 1 of the CA defines rain waters as those that arise or originate 

“immediately from rainfall”, without any further explanation. This creates a conceptual difficulty in 

the case of non-perennial streams that are exclusively fed from rain waters: if part or the whole of 

the runoff is sub-superficial in nature, does it still originate “immediately from rainfall”, or can such 

a case only happen in the case of pure overland flow from excess rainfall (Hortonian runoff 

mechanism)? 

 

This broad definition of a NCPU is complemented by Presidential Decree (Decreto Supremo, DS 

from now on) 609, enacted in 1978 by the then Ministry of Lands and Colonisation, now called 

Ministry of Public Lands (Ministerio de Bienes Nacionales, MBN from now on), which had the 

stated goal of “instituting criteria for establishing boundaries between riparian landowners and the 

national land for public use along the shores of rivers, lakes and creeks”. According to this decree, 

the NCPU must be determined as that “portion of the land over which waters flow either perennially 

or intermittently (for example, seasonally); this includes that area that the water covers and 

uncovers alternately during its ordinary periodic floods. Extraordinary floods are those of rare 

occurrence, due to uncommon causes, that occur irregularly over periods that are, in general, longer 

than five years” (all text between quotation marks is our own translation from Spanish). As noted in 

LEN & Asociados and Dictuc (2006), this begs for a better definition of what is actually meant by 

“rare occurrence”, “uncommon causes”, and “floods that occur irregularly”. On the other hand, 

LEN & Asociados and Dictuc (2006) take the five years (in the phrase “floods ... that occur 

irregularly over periods that are, in general, longer than five years”) to mean that stream flows must 

be studied over a period that covers at least five years with availability of continuous data, whilst in 

most other instances it has been understood as meaning floods with a return period of 5 years or 

larger. 

 

As indicated by DS 609 of 1978, the agency charged with setting the boundaries between the NCPU 

and the adjacent private land on the river banks, upon request by a land owner, is the Ministry of 

Public Lands (MBN). In each specific case, the MBN issues a presidential administrative order 

(exempt decree, or Decreto Exento, in Chilean legal parlance, DE from now on) delimiting the 

NCPU. This process must be done jointly with the Ministry of Public Works (Ministerio de Obras 

Públicas, MOP from now on), through its Department of River Defences (Departamento de 

Defensas Fluviales), part of the Directorate of Hydraulic Works (Dirección de Obras Hidráulicas 

del Ministerio de Obras Públicas, DOH-MOP from now on). Article 4 of DS 609 states that in each 

case, when determining the extent of the NCPU, the DOH-MOP must issue a technical report, 

“which must be based on the following rules, without prejudice to any other applicable technical 

rules: 

 

a) The bed of a river, lake or stream is that portion of land over which waters flow permanently. 

b) The channel of a river, lake or stream is that surface that waters alternatively cover and uncover 

during their periodic ordinary floods. 

c) Extraordinary floods are those of rare occurrence, due to non-common causes, that happen 

irregularly over periods that are, in general, longer than 5 years. Lands that are alternatively covered 

and uncovered during such extraordinary floods will not be considered as river, lake or stream 

channels, and therefore belong to the riparian land owners” (our own translation from Spanish). 

 

According to these definitions, the “channel” corresponds to the NCPU, which is flooded by 

“periodic ordinary floods”, whilst lands that are only inundated by “extraordinary floods” are within 

the private domain. Of course, this definition hinges on the precise meaning of “ordinary floods”, 

which could probably be better established using a contrario sensu interpretation of the above 
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definition of “extraordinary floods”. It is clear that Chilean Law is not easily applicable when it 

comes to determining the NCPU. Indeed, in his notes on Water Law (Manríquez, 2006), Professor 

Gustavo Manríquez (Law School, Universidad de Chile, Santiago) states that “channels are an 

essential element in water management; nevertheless the Law is not concerned with them in a 

diligent way, especially in the case of natural channels” (our own translation from Spanish). 

 

At present, by using only one of the possible literal interpretations of Article 4.b. of DS 609, the 

DOH-MOP and the MBN, the two government agencies entitled with delimiting the NCPU, are 

mostly considering that the land covered by the 5-year flood (i.e., the instantaneous flow with return 

period 5 years) is the standard reference for defining the public channel. However, as mentioned 

above, DS 609 also states very clearly that the above delimitation criteria must be considered 

“without prejudice to any other applicable technical rules”. The problem here is that no explicit 

mention is made therein, or anywhere else, as to what these other technical criteria might be. 

 

Article 22 in Decree-Law 850 of 1998 (the Organic Law of the Ministry of Public Works, Decreto 

con Fuerza de Ley 850; DFL 850 from now on) sets the general attributions of the Director of each 

Directorate within the MOP. Specifically, part (c) states that the Directors “should propose to the 

General Director [of Public Works; our added note] those technical norms related to their respective 

studies, projects and constructions” (our own translation). One of the Directorates within the MOP 

is that of Hydraulic Works (DOH-MOP), so we see that the Law explicitly allows the Director of 

Hydraulic Works to set out the specific technical standards and norms for  those studies that fall 

under its responsibility. We know that, according to DS 609, the delimitation of natural channels is 

one of such legal attributions of the DOH-MOP; thus, in our opinion, the Law gives adequate 

endorsement to the Director of Hydraulic Works in order for him or her to stipulate those 

“applicable technical rules” to be used when delimiting public channels.  

 

Fermandois (2002) and Vial (2004) report in detail a serious judicial controversy directly linked to 

the issue at hand, where land owners served the State with two different Writs of Constitutional 

Protection over the delimitation of the NCPU for the Mapocho river. In the 1990´s, as Uptown 

Santiago grew relentlessly, riparian lands along the Mapocho skyrocketed in value, becoming the 

focus of two simultaneous problems: landowners wanted to know where their property ended, so 

they could profitably sell it for land development, while the municipalities and ministries were 

worried about streets and constructions encroaching upon the channel, for reasons of security and 

defence of public lands. Theoretically, the definitions of the CA and DS 609 should have sufficed in 

order to delimit the NCPU of the Mapocho river as it flows through Uptown Santiago. As 

mentioned before, the government agency with the administrative authority to do so is the MBN, 

but they must rely on a technical report from the DOH-MOP. The MBN fixed the public limits for 

the Mapocho in decrees DE Nº 74(1995), DE Nº 71(1999), and DE Nº 109(2000). In these cases, 

the supporting technical report by DOH-MOP based the delimitation on the 1982 flood, a large 

flood of recurrence period of about 50 years. The landowners sued, arguing that the State was 

expropriating their land without indemnification, because it was using an extreme flood, which was 

far from “ordinary” or “periodic”, to delimit private from public land. The ministries (the State) 

cryptically answered that “DS 609 establishes not the period after which a given flood repeats itself 

historically and mechanically, but the return period for waters to attain a given stage”, without 

further explanation (again, all text between quotation marks is our own translation from Spanish). 

Furthermore, as mentioned above, they contended that the five year return period is only one of the 

criteria to consider according to DS 609, but this figure is given “in general”, as an example, and 

can actually be larger or smaller for a given river, according to its individual characteristics, 

depending on the previously mentioned “other applicable technical criteria”. According to Vial 

(2004), the State further maintained that if recurrence over a period longer than five years were the 

only deciding factor to determine whether a flood is “ordinary” or not, then the 1982 flood would 
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indeed qualify as “ordinary”, as the 1986 maximum instantaneous flow was even larger, and it 

occurred before five years had elapsed. Of course, this does not take into account the correct 

probabilistic definition of return period as the mean or expected value of the time for recurrence. It 

should be stressed that in general, all arguments above, as used by the State, are far from clear from 

a hydrological perspective. 

 

But the return period of a flood is only one of those elements to consider when delimiting the 

NCPU, as one should also assess the “other applicable technical criteria”. In this case, Vial (2004) 

states that according to the DOH-MOP, these other technical criteria included: (a) the river 

geomorphology and its modifications by river training works, (b) the context of the river reach to be 

delimited, within the basin, and (c) sediment transport during floods, and their geomorphological 

effects. Finally, the State maintained in its deposition that the DOH-MOP technical report was 

obligatory, but not legally binding when the MBN delimited public lands along river channels.  

 

In the first case, “Zúñiga v. Ministerio de Bienes Nacionales”, Nº 2750, year 2000, the Supreme 

Court rejected the Writ of Constitutional Protection against decree DE Nº 71 (1999), that modified 

DE Nº 74 (1995). It basically ruled in favour of the State, arguing that (a) a Writ of Constitutional 

Protection was not the correct mechanism for appealing the lower court rulings, (b) the MBN had 

the legal authority to delimit the NCPU, and (c) given its importance, gravity, and complexity, the 

matter at hand had to be settled in a full lawsuit, instead of a protective writ. On the contrary, 

shortly afterwards, the Supreme Court accepted a similar appeal, “Bravo v. Ministerio de Bienes 

Nacionales”, Nº 2015, year 2001, concerning decree DE Nº109 (2000), that had in turn modified 

DE Nº 71 (1999). This opposite ruling considered that property rights had indeed been infringed 

when delimiting the channel using extraordinary floods of return period 50 years as a technical 

criterion. The Supreme Court also found that DE Nº109 (2000) was of arbitrary nature, stating that 

if the State had wanted to widen the NCPU, or redefine its limits, it should have used a legal 

expropiatory process instead of a Decree (presidential administrative order). In practical terms, the 

ruling legally suspended the effects of DE Nº109 (2000). According to Vial (2004), these two 

contradictory rulings raised a series of legal doubts and problems which subsist up to this day. 

 

The NCPU concept applies to all rivers, large and small, in Chile, with the exception of ephemeral 

streams whose runoff derives “immediately from rainfall” (Article 31 of the CA, see above). The 

only difference is that in the case of larger rivers, those navigable by vessels above 100 tons, it is 

the Chilean Navy, through the General Directorate for Maritime Territory and Merchant Navy 

(Dirección General del Territorio Marítimo y de Marina Mercante, DIRECTEMAR, within the 

Ministry of National Defence) which is charged with determining the extension of the NCPU, and 

enforcing the regulations, instead of the MBN and the DOH-MOP. 

 

None of the laws and regulations specify how to proceed when there are no hydrologic data 

available, or in such cases where the natural flow régime has been altered, e.g., by dams, water 

abstractions, or other hydraulic works. Presumably, when there are no flow gauging data, a 

hydrological study would be needed. It is easy to see why the second problem is legally more 

relevant and complex: If a regulating dam were to be built upstream of a reach, should part of the 

NCPU be given to the private land owners, now that the flood with return period 5 years has been 

decreased, and thus occupies a narrower fringe? The Law should probably explicitly indicate that 

the delimitation of the NCPU must consider the natural flow régime through a reach. 

 

Land planning regulations 

 
The “Urban Development and Constructions Act” (Ley General de Urbanismo y Construcciones, 

LGUC from now on) is a Decree-Law of similar legal ranking than the CC and CA, even though 
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some rather strong wording in its Article 7 actually states that it will “prevail over any other law 

dealing with these issues”, so that “consequently, all regulations from other laws which could be 

contrary to those of this legal act should be considered repealed” (our own translation from 

Spanish). Together with its regulations given in Article 2.1.7 of the “General Ordinance of 

Urbanism and Constructions” (Ordenanza General de Urbanismo y Construcción, OGUC from 

now on), it asserts that land planning instruments (e.g., metropolitan area and/or urban zoning 

plans) can also regulate human activities along river channels. This is done by defining as “risk 

areas” those sectors which can potentially suffer from flooding, within which the land planning 

regulations can establish no-building zones, or zones with restrictive conditions for building 

(Article 2.1.17 of OGUC). In this type of areas, zoning regulations can thus limit certain types of 

constructions, and establish urban planning requirements and conditions for such areas to be 

developed. Note that these risk zones can only be located within urban areas, and they must be 

justified and determined in a specific risk study, to be attached to the land planning instrument. 

 

In many cases, though, these regulations can be circumvented rather easily as the same Article 

2.1.17 of the OGUC, which defines these risk areas, states that “in such cases where the restrictions 

to building arise for reasons of safety against natural disasters or other motives remediable through 

incorporation of engineering or other works to such effect, a given development project can be 

authorized if, according to informed studies conducted by a specialized professional, it fulfils all 

established requisites and conditions, including the corresponding environmental impact 

assessment” (our own translation from Spanish). In other words, if an engineering report attests that 

a risk area can be protected against flooding for a given return period, this area will be developed as 

long as the described flood defence scheme is built. As it is, in urban areas with a high enough land 

value, real-estate development projects will be able to absorb the costs of such flood-control works, 

so that all riparian areas will be developed. To make things worse, in Chilean legal practice it is not 

clear at all how consulting companies could be made liable, in criminal or civil terms, if a 

supposedly protected area were to get flooded by an event with a return period lower than designed. 

Presumably, consulting companies would argue that their studies are based on information provided 

by the project proponent, and that they cannot be obliged to conduct further research to corroborate 

the accuracy of such information. 

 

A second kind of regulation for river protection that can be provided under the OGUC (Article 

2.1.18) is through the definition of “areas for environmental protection of resources of natural 

value”, to be incorporated within intercommunal and/or communal zoning regulations. In such 

environmental protection areas, land planning instruments can again establish no-building zones, or 

zones with restrictive conditions for building, as described above. The Ordinance defines such 

“resources of natural value” as coastlines, lakeshores, and river shores, national parks, natural 

reserves, natural monuments, highest peaks, and any other natural area or element specifically 

protected under applicable laws. In this case, the protected river shore can be located anywhere 

within the municipality or commune, including both urban and rural land. 

 

In Chile, land planning at the metropolitan/intercommunal and communal scales is effected through 

“regulatory plans” (planos reguladores), which can establish zoning regulations such as the above-

described risk areas and protection areas for resources of natural values. Intercommunal regulatory 

plans are executed by the Regional Ministerial Office (Secretaría Regional Ministerial, SEREMI) 

of the Ministry of Housing and Urbanism (Ministerio de Vivienda y Urbanismo, MINVU), in 

consultation with other central-level government agencies, and with the involved municipalities 

(note that in Chile, this level of government is equivalently named comuna or municipalidad). They 

must be approved by the Regional Government, and then enacted by the regional Intendente 

(representing the President in the region).  
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On the other hand, communal or municipal regulatory plans are carried out by the Municipality, in 

consultation with the neighbors. The project for a new or amended communal regulatory plan must 

be approved by the Municipal Council and then submitted for revision to the SEREMI of Housing 

and Urbanism. In case of agreement, the final regulatory plan is approved by the Mayor. In case of 

disagreement between the Municipality and the SEREMI, for example because the project for a 

municipal regulatory plan does not fully adhere to all requirements of the OGUC or to the mandates 

of the hierarchically superior metropolitan/intercommunal regulatory plan, the plan must be 

approved by the Regional Government. 

 

In theory, we see that regulatory plans should allow for river protection beyond the NCPU, but 

strong lobby from developers, the need for agreement across so many different political levels, the 

very long times involved for approval of new zoning regulations (on average 7 or 8 years for larger 

communes) etc., makes it very hard for this system to be of any genuine help in conserving space 

for river corridors. 

 

As was the case with the NCPU, the regulations emanating from regulatory plans can affect all 

kinds of rivers, but there are also legal competence problems in the case of larger, navigable rivers. 

In this case, these arise between the Municipalities, specifically their Works Departments, and 

DIRECTEMAR. 

 

There is a common legal vacuum with communal regulatory plans in Chile, which affects about 

80% of all municipalities: The plans specify risk zones because of potential flooding, and 

correspondingly establish no-building zones, or zones with restrictive conditions for building, but 

do not mention explicitly which conditions apply in case the risk is mitigated by engineering works. 

This legal weakness makes it even more difficult to provide real protection for the river space. 

 

Similarly to the case for the NCPU, there is no word about how to proceed in delimiting “risk 

areas” and “protection areas” when streamflow data are not available or when the flow régime has 

been altered. Such decisions are left to the authors of each individual risk study. 

 

To the knowledge of the authors, there are no actual examples of the application of “protection 

areas” to river zoning in the Chilean case, but it has been used in order to protect coastlines along 

lakes and seas. 

 

 

Competence of the Ministry of Public Works 

 

Notwithstanding all of the above regulations, the Ministry of Public Works (Ministerio de Obras 

Públicas, MOP from now on) is given some serious legal authority to administrate the fluvial space 

in Chile, through the “Organic Law of the Ministry of Public Works” (Ley Orgánica del Ministerio 

de Obras Públicas, Decree-Law 850, 1998). The strongest is probably stated in its Article 97: “It is 

forbidden to build houses to be used as dwellings, let alone to incorporate towns, in areas that 

periodically flood, even if such flooding recurs over a period of up to 10 years” (our own translation 

from Spanish). Decree-Law 850 does not discuss whether flooding risk can be reduced through 

engineering works, as included in the LGUC and OGUC, so that one could easily foresee conflicts 

of competence between these different legal bodies. In our opinion, the provisions of this little 

known Legal Act should be used as a technical standard for channel delimitation, in order to ensure 

enough space for fluvial corridors. Even though those areas flooded with recurrence interval 

between 5 and 10 years are not part of the NCPU, the ban on land development would grant them 

some protection. At this stage, it might be important to mention that the vast majority of Chilean 

river systems, even in urban reaches, have not been hydraulically modelled in order to delimit 
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flooding zone. In many cases, there are no flow gauging data either. Typically, risk zones in 

regulatory plans have been subjectively drawn by architects or geographers, with no input from 

hydraulic engineers. 

 

Furthermore, Decree-Law 850 also states that the MOP is charged with “applying the legal 

regulations related to defence and reclamation of river banks and channels, ponds and creeks, 

carried out with State funding” (Article 3.d), as well as “applying the Water Code (CA) of 1981” 

(Article 3.e – our translations from Spanish in both cases). 

 

In its Article 14.l., Decree-Law 850 further states that the General Director of Public Works (the 

head of the General Directorate of Public Works, Dirección General de Obras Públicas, DGOP 

from now on) is legally charged with: 

 

“Studying, designing, building and maintaining those works defending land and built sectors from 

flooding by flowing waters, and training and/or reclaiming river banks and channels, ponds and 

creeks, following procedures detailed in Articles 91 to 101 in this Law, inclusive, and with 

supervising, regulating, and determining restricted zones for gravel and sand mining, whose 

permitting depends upon Municipalities, relying upon a report from DGOP. Moreover, he/she will 

be charged with authorizing and policing the above-mentioned works when these are carried out at 

the sole responsibility and cost of other entities or by individuals, with the purpose of avoiding 

damages to third parties. Likewise, he/she is responsible for indicating the limits between natural 

channels and riparian landowners, so that the MNB can issue the corresponding administrative 

order.” (Our own translation from Spanish). 

 

In this respect, it should be noted that across Chile, a large number of gravel and sand mining 

operations extract materials from the active channels of rivers, and many channelisation works 

(encauzamientos) are carried out every year, either by private parties or government agencies. In all 

of these cases, heavy machinery completely destroys river channels, with no consideration 

whatsoever for the environmental impacts. 

 

 

Forestry regulations 

 

Law N°20283 of 2008, the “Recovery of Native Forests and Forestry Development Act” (Ley sobre 

Recuperación del Bosque Nativo y Fomento Forestal) and its norms, given in the “Soils, Waters, 

and Wetlands Regulation” (Reglamento de Suelos, Aguas, y Humedales), specify different 

regulations in order to protect soils, springs, river channels, water bodies, and wetlands located in 

forests. These norms are only applicable within native forests, xerophytic forests, and plantations, 

as determined in the Regulation. Forests are defined as locations with vegetal formations dominated 

by trees taller than 5 m, over a surface above 5000 m
2
 and with a minimum width of 40 m, where 

crown coverage is above 10% in arid and semi-arid conditions, and above 25% in more favorable 

circumstances. A good point is that Law N°20283 explicitly mentions conservation objectives, as 

well as its connection with the Environmental Act (Law N°19300), in its Article 15: “The cutting of 

native trees must be conducted according to the norms established in this Law, without prejudice to 

those established in Law N°19300, with the objectives of protecting water quality, avoiding soil 

degradation, and conserving biological diversity” (our own translation). 

 

This legal act establishes two types of protection zones around rivers and streams, where forestry 

activities are regulated. The “protection zone excluding intervention” (zona de protección de 

exclusión de intervención, ZPEI) is defined as a 5 m buffer strip on both sides of a channel, as 

measured horizontally and perpendicularly from the bank, in the case of streams with a bankfull 
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flow area between 0.2 and 0.5 m
2
, and 10 m when the bankfull flow area is larger than 0.5 m

2
. This 

buffer zone has a 10 m width around springs and water bodies. Thus, there is a very basic 

consideration of river size. In general terms, within the ZPEI no trees can be cut, no structures can 

be built (except for river crossings), and no machines can enter. Still, the protection effected by 

these regulations is not really strong, as selective cut is permitted in the case of native forests, as 

long as the crown coverage is maintained at least at 50% and yarding is done with cables and/or 

winches.     

 

The law also defines “protection zones with limited management”(zonas de protección de manejo 

limitado, ZPML), which are immediately contiguous to the ZPEI. These regulated strips have a 

width of 10 m where slopes lie between 30 and 45 %, and of 20 m when the slope exceeds 45%. 

The ZPML can be managed, as long as at least a 50% crown cover is left in place, and yarding is 

done with cables or winching. ZPML areas are defined around ZPEI areas, but only for channels 

with a bankfull cross-sectional area above 0.5 m
2
.  

 

The buffer strip widths indicated above apply to all watercourses, springs, and water bodies, 

permanent or ephemeral, north and inclusive of the Biobío Region, but only to permanent ones at 

locations further south. The Regulation also includes requirements for minimum forest cover in 

steep hillslopes, in order to help control soil erosion and sediment generation. It should be noted 

that these exiguous protection strips will most probably overlap with the NCPU in many cases, 

unless the flood régime is very subdued or else the bank slopes are steep enough. In most practical 

cases, watercourses protected under this Law will be rather small, non-alluvial creeks. 

  

Summary 

 

Of the six legal mechanisms available in Chile for administering the fluvial space (NCPU, risk 

areas, areas for the protection of natural resources, no-build flood zones and the two types of 

forestry regulations) only the Forestry Code provides clearly applicable rules for delimiting that part 

of the river corridor which is subject to special regulations. The protection it affords is very limited, 

though, both in terms of the width of the buffer strip and of the activities that are regulated; 

moreover, it is only applicable within forests, as defined in the Law. 

 

In theory, land planning (zoning) regulations should provide the strongest mechanism for 

controlling land use along river channels, beyond the NCPU, but in practice these are rarely used, 

and development pressures as well as legal vacua result in little or no effective protection. 

 

The strongest figure for administering the fluvial space, legally, is the NCPU, which delimits that 

portion of the river corridor within the public domain. Nonetheless, its determination in practice is 

fraught with difficulties, due legal overlaps, and semantic problems with the legal definitions 

involved. 

 

No-build flood zones, as detailed in Decree-Law 850, should be used to protect a wider fringe of the 

river corridor than just the NCPU, as they include those areas flooded with recurrence intervals 

between 5 and 10 years. 
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9. Does it incorporate river geomorphic dynamics?:  

 

9.1) What happens when the river moves laterally: who is going to own the space 

“conquered” by the river? 

 

Of the six different mechanisms for administering fluvial space in Chile, as described above, only 

the NCPU somewhat incorporates the fact that rivers move laterally, implicitly. The case of gradual 

lateral migration is covered in the CC, while the CA has one article discussing avulsions, i.e., abrupt 

changes in channel planform.  

 

Articles 649 to 656 of the Chilean Civil Code (CC), all dating to 1855 (and before that, as most  of 

these Articles are based on earlier European codes, e.g., the French Civil Code or Napoleonic Code 

of 1804) and unchanged since then, describe the rules surrounding legal accession to land in the 

vicinity of river channels. There is an important concept to consider here: that of aluvión, or 

alluvion, defined in Article 649 as “the increase in the banks of the sea, a river, or a lake, due to the 

slow and imperceptible recession of waters” (our own translation from Spanish). Note that the 

accepted scientific meaning of the word is “unconsolidated sediment materials that were eroded, 

transported by water and then deposited”. The legal definition is based on this, but focuses on the 

gradual addition of land caused by the buildup of such deposits from running water; thus, its sense 

is more related to the new alluvial land created by deposition of alluvial sediment, during the slow 

process of lateral migration of alluvial rivers (see, e.g., http://definitions.uslegal.com/a/alluvium/). 

 

Article 650 of the CC states that “Alluvial land legally accedes to riverfront properties, within their 

respective demarcation lines, directly prolonged towards the water. The land that waters 

alternatively cover and uncover, during their periodic floods and low flows, is part of the bank or 

the channel, and does not accede in the meanwhile to contiguous properties” (our own translation 

from Spanish).  On top of defining qualitatively the domain of the State – the NCPU- in its second 

phrase, as discussed before, this article clearly asserts that the land created by the river becomes 

property of (i.e., accedes to) the adjacent riparian landowners, as soon as it stops being flooded 

recurrently, i.e., when it reaches a sufficient elevation.  

 

On the other hand, Article 654 of the same legal code maintains that “If a river were to change 

course, the riparian landowners, with permission from the competent authority, can build the 

necessary works in order to return waters to their accustomed channel; and the part thereof which 

stays permanently dry legally accedes to the contiguous properties, as for alluvial land in the case of 

Article 650” (our own translation). 

 

Both articles, taken together, basically imply that legally in Chile, when a river attempts to 

gradually migrate laterally, destroying the floodplain on one side while creating new land on the 

other, it always ends up losing space: the new land becomes private property as soon as it reaches a 

height above that covered by periodic floods (with return period less or equal to 5 years, as 

discussed before), whereas landowners on the other side can build river training works to reclaim 

lost land. In practice, the latter only used to happen in the case of highly valuable riparian land, but 

as Chile has developed, there are more and more instances of such interventions, albeit temporary, 

which are generically called encauzamientos (channelization schemes). It is all too common for 

riparian landowners to request help from municipal or central government agencies, which then 

send bulldozers and other road-building machinery in order to channelise rivers.  

 

To make things worse, the already-mentioned Article 30 of the Water Code (CA) states that “The 

natural bed or channel of a public use watercourse (i.e., the NCPU; note added) is that land that 

waters alternately cover and uncover during their periodic floods and low flows. This land is within 
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the public domain and does not accede in the meanwhile to the contiguous properties, but riparian 

landowners can profit from, and cultivate this land, in those seasons in which it is not covered by 

waters. Without prejudice to the foregoing, the portions of a property which, because of a surge, 

flooding, or any other reason, were to become separated from it, will always belong to its owner and 

will not become part of the river channel” (our own translation).  

 

In practice, the above means that farmers use the NCPU on their side of the river channel as grazing 

land and/or for planting, so that they are always under strong pressure to maintain the channel 

thalweg as far as possible from their land, or even to move it to the other side, thus “gaining” land 

from their neighbors across the river. Because of this, it is not uncommon to see opposite riparian 

landowners simultaneously building temporary flood defense works, with whatever machinery they 

can get their hands on (typically, privately or government-agency owned bulldozers). Needless to 

say, it is imperative that Chile starts regulating this type of destructive in-stream activities. 

 

In the case of avulsions things are legally different, as the final paragraph in Article 30 of the CA 

clearly indicates that pieces of land that become separated from a property always belong to the 

original landowner and do not become part of the NCPU. For example, if a channel avulses and 

thus creates a new island, that island will remain in the private realm.  

 

The ongoing discussion regarding the sometimes archaic, but always environmentally wrong, 

provisions of the CC and CA clearly show that it is time to legislate about geomorphic change in 

rivers and property. 

 

9.2) Do affected land owners receive some compensation?  

 

According to Chilean Law and as discussed above in general terms, when a shifting river leaves 

alluvial deposits creating new land, it ultimately accedes to the contiguous private properties 

(Article 650 of the CC). On the other hand, when the river gains ground, landowners can reclaim it 

(Article 654 of the CC). Thus, in theory at least, landowners cannot lose property as long as they are 

willing to afford the required training works. Consequently, there is no mechanism for 

compensating owners for lost land. Article 653 of the CC indicates that “If a property has been 

flooded, the land restored by the waters within the following five years will be given back to its 

original owners” (our own translation). This means that if no action is taken (Article 654) or the 

waters do not regress within the legal prescription period (Article 653), then the owner loses the 

land, which becomes NCPU, without any compensation. 

 

 

9.3) Who is responsible for possible damages that occur somewhere else because of 

lack of correction works upstream or downstream (e.g. a farmer does not ask 

for bank protection and river moves downstream and damages a hydropower 

intake)? 

 

 

There is presently no legal responsibility for potential damages due to lack of correction works, nor 

for those that are being caused by the multiple channelisation schemes. The only resource would be 

to bring a civil action in court. The same applies in the case of the possible effects caused by 

unsustainable gravel mining practices, which are very common in most Chilean gravel-bed rivers. 

Because the foregoing deals with environmental damages, which in turn cause civil losses, one 

would need first to sue in Environmental Court (Tribunales Ambientales), as explained in Articles 

33 to 44 of Law N°20600, adducing responsibility for environmental damages, as established in 

Articles 51 to 60 of Law N°19300 (Chilean Environmental Act). If successful, one could then sue 
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for civil damages in Civil Court (Tribunales de Letras en lo Civil), as described in Art. 46 of Law 

N°20600. The burden of proof is very high in each case, and rests on the accuser, so that it would be 

very difficult indeed to get an indemnization. An exception is the case “The State of Chile versus 

Tribasa” (Supreme Court, 2012), where a construction company, Tribasa Cono Sur, was found 

guilty for environmental damages caused by a Laja river flood. Gravel mining conducted within the 

river bed did not comply with the requirements of the permit, thus affecting flood flow profiles, 

causing the damage. 

 

9.4) Is the relationship between sediment mining and fluvial space addressed 

(mining usually implies in the short-medium time river incision and narrowing)?  

 

2.5) When is it allowed to extract sediments from the river bed (how to 

distinguish aggradation, from local , temporary , “physiological” deposition)? 

 

Direct sediment extraction from the active channel of rivers is all too common in Chile, as it is more 

economical than environmentally sustainable alternatives (mining the floodplain or paleo-

sediments, e.g., from fluvial terraces). Permitting is given by Municipalities, which charge a 

nominal fee per unit volume extracted. This is a bad idea, as Chilean Municipalities are chronically 

underfunded, so they will not only jump at the occasion of, but also compete for granting mining 

concessions. For example, along the lower tract of the Biobío River, the city of Concepción charges 

a mere one Chilean peso (0.2 US cents) per cubic meter of sand, while the city of San Pedro, just 2 

km across the river, exacts a fee of Ch$130 (25 US cents) per cubic meter of the same sand. Many 

times, too, municipal government is intertwined with land-development interests, resulting in 

obvious conflicts of interest.  

 

In order to obtain a permit, applications for gravel-mining must attach an “engineering study” 

demonstrating sufficient availability of material. The DOH-MOP is responsible for reviewing such 

reports and must give a positive opinion to the Municipality, which then emits the administrative 

permit. Most such studies are not more than a student exercise in basic hydraulic engineering and 

sediment transport though, with very little real data from the field. Usually, a hydraulic model is fit 

to scant river cross-sections, assuming a roughness value, and then any sediment transport equation 

is used to calculate annual sediment transport capacity at the location. Typically, the requested 

sediment volume corresponds to a rather large proportion of the annual capacity. Obviously, in the 

case of gravels this value can widely differ from the actual sediment flux at the reach, which is 

never estimated, as that would require conducting an actual sediment budget. 

 

Because enforcement basically ranges from wholly inexistent to lax, and there is high pressure from 

the permit-granting municipalities (often based on the excuse of reducing unemployment) it is very 

common that actual volumes mined exceed many times those permitted. As a result of this “laissez-

faire” attitude towards gravel mining in active channels, most Chilean gravel-bed rivers near cities 

have had their beds literally destroyed by gravel-mining operations, with huge environmental 

impacts such as vast changes in river form, large inputs of fine material (from gravel washing 

operations), changes in water temperature, endangerment of civil infrastructure, etc. The cases of 

the Maipo river, just south of Metropolitan Santiago, and the Cautín river as it flows through the 

city of Temuco, are emblematic, but the problem occurs at the national scale, in all alluvial rivers 

flowing near inhabited places. 

 

The relation between gravel-mining activities and the fluvial space is not addressed; indeed, in 

practice, sediment mining activities have been allowed basically everywhere without a single 

concern regarding any of their environmental impacts, in spite of more recent efforts by the DOH-
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MOP and the General Water Directorate of the Ministry of Public Works (DGA, for Dirección 

General de Aguas). For example, geomorphological change is not considered, even when extraction 

zones are located immediately below river-crossing infrastructure. The best example of this are the 

railroad and highway bridges on the Maipo river, located just upstream of Chile´s largest gravel-

mining operations. Because of river bed degradation, both the rail company and the Ministry of 

Public Works had to contract riprap bridge pier reinforcement works, at taxpayer´s cost (some of 

which will probably fail anyhow during a larger flood).  

 

Notwithstanding all of the above, more recently, the as of yet not officially approved terms of 

reference given by the DOH to applicants for gravel-mining permits (DOH-MOP, 2013) do 

acknowledge the fact that “Unregulated extraction of bed material causes grave impairment in the 

condition of natural streams, to flow conditions, and to neighboring infrastructure works. These 

risks may appear over the medium to long term, depending on the type of extraction, its intensity, 

and its local effects on the channel” (our own translation). Of course, in practice, all gravel-mining 

operations in Chile are “unregulated”, as there is no real enforcement of these activities, although 

most of them should actually be subjected to the requirements of the Environmental Laws. Indeed, 

according to Article 3.a.3. of Presidential Decree N°95 of 2001, “Regulations for the Environmental 

Impact Assessment System”, projects involving “Mining of mud, gravel, sands, or other materials 

from water courses and water bodies, in quantities equal to or larger than 20,000 m
3
 of total material 

to be extracted or removed, in Regions I to III (basically, north of the city of La Serena – added 

note), or in quantities equal to or larger than 50,000 m
3
 of total material to be extracted or removed, 

in Regions IV to XII, including Santiago Metropolitan Region” (our own translation from Spanish), 

are subject to the Environmental Impact Assessment System, i.e., must submit either an 

Environmental Impact Study or a Declaration of Environmental Impact.   

 

Interestingly enough, the above-mentioned terms of reference (DOH-MOP, 2013) request 

applicants to present a notarised letter in which they assume all responsibilities for any damages 

caused to third parties or infrastructure in the area surrounding the gravel extraction, because of 

“inadequate operations” or “infringing the conditions of the permitted project” (our own 

translation). 

 

 

10. Risk and Administrative Fluvial Space:  

 

10.1) Does flood hazard/risk mapping imply defining river space?  

 

As was discussed above, flood risk mapping in urban areas can be included in zoning regulations as 

defined within land planning instruments, but such regulations can be overturned if adequate flood 

defense works are constructed. Thus, they do not define at all river space. 

 

 

10.2) What happens when a new levee or bank protection is built: can the 

protected zone become privately owned through sale? Which uses are allowed 

in it?  

 

When flood defense works are built, there are no clear legal rules regarding ownership of the newly 

protected zone nor of the uses that can be allowed in it. Typically, in the past, low-lying floodplain 

sectors near cities were illegally taken by squatters. In time, after the statute of limitations (period of 

prescription) ran out, people who were still living on the land were given property titles; land was 

thus converted from public to private. In many cases, towns were incorporated, and these areas had 

then to be protected by building levees, usually for a 200 year return period flood. 
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In 2011, the Ministry of Public Works proposed a novel scheme to build a road from Concepción to 

Chiguayante, along the right bank of the Biobío river: the construction company would build the 

road on a longitudinal levee located within the present river bed, about 200 m from the shore, thus 

taking about 10% of the active channel. The public land gained to the river would then be converted 

to private, and given for development, as payment for building the road. Seemingly, however, either 

because of environmental, technical, or legal problems, this alternative was discarded, and the road 

will be built right along the river margin. 

 

 

10.3) Is the need for analyzing the system in a systemic manner and 

addressing cumulative effects made explicit (reducing flooding here usually 

implies increasing it elsewhere and therefore impacts the fluvial space)? 

 

In Chilean practice, there is absolutely no consideration of cumulative environmental impacts as 

regards projects that have hydrological and geomorphological effects on river channels, even 

though clauses c), ll), and m)bis of Article 2, Law N° 19.300, do mention concepts and 

definitions somehow linked to cumulative assessment (for the case of pollutants, at least), and also 

explicitly refer to “best available practices” (our own translation). The international arena is pulling 

Chile as well on this line, as it became OECD member #31 in 2010. 

 

 

11. River vision underpinning the legal framework:  

 

11.1) Does the current legal framework support the idea of an integral, 

sustainable river system (upstream catchment, corridor and floodplain) able 

to keep and sustain the intrinsic hydro-geomorphological functions of a river,  

preserve biological diversity and processes, to sustain an ecological network 

and its connectivity? Or in other words: how close is the Administrative 

Fluvial Space to Natural Fluvial Space?  

 

As was discussed above, there is no legal framework in Chile for conducting an integrated 

management of river systems. Indeed, the present laws conspire against it, as they are wholly 

centered upon property rights. 

 

11.2) Does it explicitly require an inter-disciplinary approach to define the 

Administrative Fluvial Space 

 

The notion that hydrogeomorphological processes are important for maintaining the ecological 

health of rivers is still in its infancy in Chile, as discussed by Andreoli et al. (2012), who stressed 

the need to include hydromorphological concepts in river management in Chile. In late 2012, the 

Ministry of the Environment contracted a very small project in order to elaborate a manual for 

determination of hydromorphological alterations in Chilean rivers, to be considered in the future 

when conducting environmental permitting for projects affecting watercourses. Still, as of the 

writing of this article (middle of 2014), its results have not been published yet. As described before, 

though, the current legal framework regarding river space and water mostly focuses on property 

rights, with some theoretical considerations regarding flooding risks and environmental protection 

of the riparian zone which are difficult to put in practice, though. There are no concepts whatsoever 

related to the overall ecological integrity of river corridors. 
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11.3) Which administrative-financial tools could be used to re-gain some 

private land, that should belong to the Desired Fluvial Space or that does 

belong to Administrative Fluvial Space but whose current private use is not 

the desirable one, other than expropriation (multiple use agreements; 

indemnization; payment for environmental services;…)?  

 

Apart from expropriation, there are no existing administrative tools in Chile that could help in re-

gaining private land for the benefit of rivers. A potential alternative would be to consider 

conservation easements, based on offering tax incentives to riparian landowners willing to maintain 

part of their land undeveloped. Any actions for re-gaining private lands for rivers would have to 

deal with Chile´s cultural predicament regarding private property: The Chilean economic elite 

considers to this day that expropriations carried out during the Frei (Eduardo) and Allende 

governments, from the mid 1960s to 1973, were abusive. This is why the Chilean Constitution, 

drafted in 1980 during Pinochet´s military régime, gives such importance to property rights (Article 

19, n°24). 

 

Any restrictions or limitations to property rights can only be established by Law, without infringing 

its spirit, or else they would constitute deprivation of rights. In such a case, the only applicable tool 

would be expropriation, requiring authorisation either through a general or a special Law. Indeed, 

Land Planning Instruments are considered a case of limitations to property rights. Still, within the 

same Article 19, n°24, the Chilean Constitution incorporates the “social function” of property, 

explicitly mentioning environmental conservation as one such functions. Thus, one should expect 

that the strong emphasis on property rights should somehow decrease in time, allowing for the 

development of alternatives to expropriation as river conservation tools. 

 

11.4) What tools to address public opinion/opposition?   

 

There are not many tools in Chile for incorporating public opinion regarding definitions 

surrounding river space. Articles 26 to 31 in Law 19.300 (the Chilean Environmental Act) call for 

public consultations within the process of environmental permitting of development projects, but 

this applies only to those activities that are required by the Law to have an environmental 

assessment in the first place (either a more complete Environmental Impact Study, Estudio de 

Impacto Ambiental, or a more cursory Declaration of Environmental Impact, Declaración de 

Impacto Ambiental).  

 

Since 2008, Chile is also a signatory to Convention 169 on Indigenous and Tribal Peoples, of the 

International Labor Organization. This legally binding instrument requires special consultation 

mechanisms in the case of indigenous peoples, in order to safeguard their institutions, property, 

labour, cultures and environment. 

 

 

Conclusions 

 

The current legal framework in Chile does not really allow for protecting a sufficient amount of 

fluvial space over a range of channel types. Only the concepts of the Natural Channel for Public 

Use (in the Civil Code and Water Code) and No-Build Zones (in the Organic Law of the Ministry of 

Public Works) can afford some real protection to most streams and rivers, but even these are not 

easy to apply, due to a series of legal and technical difficulties. 

 

A sustainable management of Chile´s streams and rivers requires protecting the fluvial space. In the 

short term, this would necessitate a concerted legal effort in order to at least: (i) clarify the NCPU 
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concept, as well as the legal and technical issues surrounding its actual application, particularly for 

the case of geomorphologically active reaches, (ii) enforce the No-Build zones, (iii) facilitate the 

actual use of risk areas and areas for natural protection within land planning regulations, (iv) 

prohibit destructive channelization and gravel mining activities within channels, as well as the 

access of construction machinery to streams and rivers, (v) allow for integrated, cumulative 

approaches to river management, (vi) develop tools for re-gaining land for fluvial space, and for 

incorporating public opinion in decisions related to river management. 
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The case of MEXICO   
 

Luis Manuel Martínez Rivera and Claudia Irene Ortiz-Arrona (Departamento de Ecología y 

Recursos Naturales. Centro Universitario de la Costa Sur, Universidad de Guadalajara, Autlan, 

Jalisco, México) 
 

 

5. Current law: what does it say and how easy is it to apply: 

 

1.1) What is the Administrative Fluvial Space (AFS) according to current legal framework?  

 

In Mexico, the National Water Law (LAN, for its acronym in Spanish) provides the legal basis for 

the water administration, hydraulic programming, water rights, water use, infrastructure investment, 

water reservoirs  and includes penalties. The LAN gives to the National Water Commission (can: 

Comisión Nacional de Agua) -an agency of the Ministry of Environment and Natural Resources  

(SEMARNAT)- the authority for water administration (Article 1st, LAN). 

 

The National Water Law establishes in its Article 3, Section XLVII, first that a river channel is 

considered as federal when the channel width is greater than 2 m and its depth greater than 0.75 m 

(Figure 1), which means –contrary for instance to the Brazilian case, that most of the rivers are 

federal; second, that federal land or riverside are strips ten-meters-wide adjacent to rivers or water 

bodies of national ownership, measured horizontally from the boundary of the area flooded by 

maximum ordinary flood (Figure 2). The maximum ordinary flood is to be determined by the Water 

Commission or by the relevant Watershed Organizations.  The federal zone is delimited in this way 

starting from a distance of one hundred meters from the river mouth to the receiving water body 

(lake or sea) upstream.  

In streams no greater than five meters width the maximum ordinary water level is calculated from 

the average of the maximum annual floods occurring over ten consecutive years. 

  

However, within the existing regulatory framework that defines the federal zone, there currently is 

no official definition of federal areas of riverbeds. The same law says that in order to occupy or use 

riparian or federal areas it is necessary to have a concession. However, because there are thousands 

of kilometers or rivers and streams that fall in this regulation, the federal government does not have 

a maps defining federal zones. So, the stakeholders must support the delimitation of the federal 

zone while trying to get a legal certainty of their concessions.  On the other hand, the lack of 

definition of the federal land also favors its occupation by individuals who do not pay rights to the 

government. 

 

The federal space is an administrative concept 

created to avoid the encroachment and 

impediment of water flow (although in practice 

it is very little effective particularly in urban 

areas).  It has not to see with a flood risk 

zoning which is defined by the State (in some 

provinces) or by the Municipality in others, 

together with its land use regulations. 
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ure B-Mexico.1- Minimal Channel dimensions to be 

consider as Federal river or stream. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure B-Mexico.2- Delimitation of federal land zone (F.Z.) based on OMWL (Ordinary Maximum Water 

Level): 5 m fort channels smaller than 5 m wide and 10 m for channels larger than 5 m. 

 

 

1.2) Is it applicable to both large and small rivers? 

 

Yes, although the methodology (as explained above) slightly differs between the two.  

 

 

1.3) What conceptual-legal-technical difficulties occur when applying it within the current 

context?  

 

 The state lacks the financial and technical capacity to define and protect from invasion all 

federal lands of main rivers. 

 There are not long term hydrological data to support the definition of the maximum 

ordinary flood.  Only few and large rivers have hydrological data. 

 Ecological protection of riparian areas are not included in the national water law, however, 

the national environmental protection law includes the overall protection of biodiversity in 

the territory of Mexico. 

 Federal attribution and flooding areas are even more complex to define for Urban rivers 

because of the disturbance and change of fluvial patterns within  cities by the construction 

of buildings, converting the river into a canals (in spite of any federal land attribution). 

 

 

 

6. Does current legislative framework incorporate river geomorphic dynamics? 

 

 

2.1 What happens when the river erodes or creates a bank: who is going to own the space 

“conquered” by the river?  

 

The concession for the occupation and use of federal or riparian zones, is a title that only the 

National Water Commission (CNA) authorizes to individuals or organizations to use the federal or 
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riparian zones for agriculture, livestock, forestry, aquaculture, infrastructure for water storage and 

deviation. 

 

Article 114 of the LAN states that when for natural causes a change of the river channel occurs 

invading a new land, the conquered land becomes part of the public domain of the Federation. Also, 

if the water level of a lake, stream or national water body changes, definitively leaving open lands, 

they will remain part of the public domain of the Federation. 

 

 

It has to be pointed out, on the other side, that the LAN gives to the landowner of the surrounding 

riparian land the right to build defensive infrastructure to “protect” their land in case a river course 

tends to flood or move naturally. Once a  river channel change occurs, the landowner has the right 

to make river channel “corrections” within one year period from the date of the event. To proceed 

with the construction of defenses or channel modifications, an environmental impact study is 

required, and a written notice to the water authority has to be sent, which may suspend or correct 

the works if the activities causes or can cause damages to third parties or to the natural ecosystems 

itself. 

 

In practice, farmers build high barriers and/or dredge the river bed to protect their land from 

flooding events, in most cases without an official permission from by the water authorities, and 

without  technical studies to   diagnose the activities to develop, and the potential impacts of the 

foreseen actions on the fluvial ecosystem.  This situation causes drastic changes in the 

geomorphology of the river, destruction of riparian vegetation and changes in hydrologic patterns 

and sediment transport, which in the long run become a major problem causing erosion of the 

banks, destruction of private property and flood damage to urban and agricultural areas sometimes 

often with - social and economic impact greater than the  local problems they want to solve. 

 

 

2.2) Does land owner affected receive some compensation?  

 

Article 115 of the National Water Act, states that  when by natural causes a change in the course of 

a stream of federal property occurs, owners affected by the change of channel will be entitled to 

receive, in substitution, a proportional surface from that now available from the abandoned one 

outside the old banks. 

 

Failing that, the owners of the abandoned riparian channel may purchase up to half of the runway at 

the part that is in front of their property, or all on the opposite side if there is not another person 

interested. In cases where no  affected landowners or stakeholders make claims, third parties may 

acquire abandoned channel surface. 

 

 

2.3) Whom is responsible for possible damages that occur somewhere else because of 

lack of correction works upstream or downstream? 

 

In case of extraordinary flooding events like hurricanes that cause an “environmental and social 

disaster” in a wide region of the country, the municipalities and state authorities are the first to 

respond and to help the affected communities. The municipalities then ask for federal financial 

support to respond to  disasters. However, no one authority is held accountable  for the damages 

occurred due to poor management of land and water resources in the watershed. 

 

2.4) Is the relationship between sediment mining and fluvial space addressed?  
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The relationship between sediment mining and fluvial space concept is not addressed in the LAN, 

as if mining would not affect river dynamics and flooding. 

 

 

2.5) When is it allowed to extract sediments from the river bed? 

 

The authorization for the extraction of stone materials (gravel and sand) is obtained through a 

"stone materials concession" granted by the National Water Commission (CNA). The applicant 

must meet certain administrative requirements such as proof of his legal status, pay the fees and add 

a descriptive technical report of the work to be done (procedures of extraction and timetable) and a 

positive resolution by SEMARNAT (Secretary of Environment and Natural Resources) that no 

unacceptable environmental impacts would occur. 

 

The CNA includes some very general recommendations for the extraction of river bed materials, for 

example:  a) in the case of channels whose hydraulic characteristics impede the extraction of 

materials from one of the banks, the concessionaire must employ mechanical processes that do not 

affect the free river flow, b) in the case of intermittent streams, extraction should not detrimentally 

alter natural hydraulic sections, nor affect river banks, federal or protection zones. 

 

Regarding measures to mitigate the impact of the extraction, the CNA indicates that the mining 

concessionaire shall include in its program of impact measures the banks recovery according to 

natural environmental and landscape conditions of the area, for which they must return the rest of 

materials not used in the exploitation, and level or grade  the banks to facilitate re-vegetation. 

 

What is tremendously contradictory -coming from the water authority (CNA) - is stating that "the 

granting of the concession by the Water Authority will not assume liability for damage caused by 

ordinary or extraordinary floods." 

 

In other words, currently the legal framework in Mexico gives just very poor indications concerning 

sediment mining from rivers, with a very local perspective, and on top of that denies any 

governmental responsibilities for any negative consequences –as if CNA were well aware of that 

possibility. There is just a positive note concerning the request for banks recovery, but a very light 

one that completely ignores the sediment transport and geomorphic dynamics of the river as a 

whole. In addition, oversight of the application of such requests is extremely rare.  

 

 

 

3. Risk and Administrative Fluvial Space:  

 

3.2)  Does flood hazard/risk mapping imply defining river space?  

 

Yes, but this delimitation is normally defined by specific studies and approved by each state 

(Jalisco) or municipal authorities with the approval of the federation. The definition of this space is 

not a change of private property, because it only regulates the types of activities that can be 

developed in this area. 

 

 

3.3)  What happens when a new levee or bank protection is built: can the protected 

zone become privately owned through sale?  
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Not for federal property as the law says that the property of the state is imprescriptible, 

inembargable and unalienable,   this means that wherever happened in the bank the 

properties always belong to the state.   

As indicated in section 2, the occupation of federal zones or banks is a title that the 

National Water Commission (CNA) concedes to individuals or corporations. In theory a 

federal or riparian area with flood protection infrastructure retains its status as a federal 

zone, however in practice large urban developers  extend their properties to the riparian 

zones. Sometimes such property boundaries are actually protective walls to prevent river 

flooding. 

(Remind that in Mexico, according to the legal definition, most of the rivers are federal). 

  

 
 Figure B-Mexico.3- Urban development with property boundaries on the river banks or federal zones of the 

Arroyo Seco in Jalisco, Mexico.   

 

 

 

3.4)   Which uses are allowed in it? 
 

The use of Federal lands under concession is allowed for agriculture, cattle grazing, recreation areas 

and conservation.   Is not allowed to build any construction in this zone. 

 

 

3.5)  Is the need for analyzing the system in a systemic manner and addressing 

cumulative effects made explicit?  

 

In Mexico, the water management is approached holistically referring to the river basin unit. This 

scale is considered as an appropriate one for planning, management and restoration of ecosystems, 

because it allows distinguishing ecological patterns at landscape level, plus the ability to include the 

influence of the social aspects (http://www.cna.gob.mx). In this sense it does adopt a system 
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perspective. However, this just concerns water, and not the river dynamics; moreover, cumulative 

effects are not considered. 

 

 

4. River vision underpinning the legal framework 

 

4.2)  Does the current legal framework support the idea of an integral, sustainable 

river system able to keep and sustain the intrinsic hydro-geomorphological 

functions of a river, preserve biological diversity and processes, to sustain an 

ecological network and its connectivity?  

 

The national laws related to natural resources does not include a conceptual or practical recognition 

of the longitudinal, transverse or vertical dimensions of the fluvial ecosystems relevant to the 

maintenance of hydro-geomorphological processes and functions key to preserve biodiversity and 

provide many environmental functions. The water law only focuses on the use of water and the 

federal lands. Engineers of CNA see the river only as a channel to move water to irrigation systems. 

 

 

4.3) Does it explicitly require an inter-disciplinary approach to define the 

Administrative Fluvial Space? 

 

The river area should be viewed from a holistic perspective, with hydro-geomorphological 

processes, but also from the point of view of the ecological integrity of aquatic ecosystems and their 

interrelationships as ecotones and ecological corridors. However, the water law does not require an 

inter-disciplinary approach. 

 

 

4.4) Which administrative-financial tools to re-gain some private land, that should belong to 

the Desired Fluvial Space -or that does belong to Administrative Fluvial Space, but where 

current private use is not the desirable one- other than expropriation?  
There are not experiences in Mexico, at least not  published about programs or initiatives that seek 

the recovery of the banks or river territory. However, the LAN includes penalties in case of 

occupation of water bodies, rivers, federal zones, and buffer zones without the corresponding 

concession (Article 119 of LAN). 

 

The offenses are punishable by monetary penalty (Article 120) and recidivism in any additionally 

(imposed the closure is temporary or permanent, partial or complete, and works wells or intakes for 

the extraction or use of national waters.  

 

In such t cases, the "Water Authority" is empowered to remove or demolish any construction or 

infrastructure under financial responsibility of the offender. 

 

 

 

4.5) What tools to address public opinion/opposition? 

 

The opportunities for citizen participation in the context of managing water resources in a basin are 

given in river basin committees, where water users, civil society organizations, academics and 

government agencies compose a council that generates recommendations on water management for 

the basin. However meetings are not widely disseminated to the public and their recommendations 

are not mandatory. 
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Water users‟ organizations only have participation with they have some problems with the water 

management, and normally they solve directly their problems and they do not rise their voice 

because they could be affected with financial support for development project. 
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The case of BRAZIL 
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Notice: after the general introduction on the legal framework, particular reference is made 

to the situation within the State of Rio de Janeiro , although several aspects also hold for 

the whole country.  

 

 

 

1. Current law: what does it say and how easy is it to apply:  

 

Introductory Aspects 

Brazil is a Federal republic and, probably, the coordination between Federal, State and 

Municipal spheres constitutes one of the biggest problems regarding river basins and fluvial 

space management.  

In general terms, Brazil has Federal laws that tend to contain comprehensive and modern 

guidelines. The incorporation of these guidelines by states and Municipalities, at the 

operational levels, should add specificity to the Federal legal texts, what generally does not 

occur. Often, State and Municipal laws only replicate the Federal text, creating difficulties 

for effective law enforcement.  

Rivers in Brazil belong to the Federal Government or to the States. The Article 20, Item III, 

of the Federal Constitution of 1988, defined as Federal: “"The lakes, rivers and streams 

present in any land of the Federal dominion, or that bathe more than one State, serve as 

boundaries with other countries, extend to foreign territory or originate from foreign 

territories, as well as the riparian lands and the river beaches”.  

In Brazil, the water resources management is an attribution of only the Federal and the 

State Governments. Municipalities are responsible for the urban development, but not for 

river management. However, following the guidelines of the Federal and the State 

Constitutions, Municipalities are allowed to complement the Federal and State laws where 

applicable; as such, although water dominion does not belong to the Municipality 

responsibilities, taking care of urban and rural drainage and flood control do belong to 

Municipal competences.   

It is necessary also to emphasize that there are important aspects related to urban growth 

impacting water resources quantity and quality. The surveillance of the fluvial public space 

is a responsibility shared among the Federation, the States and the Municipalities, each of 

them acting within its sphere of competence. However, while the responsibility is a 

common task, there is not an effective and coordinated joint action plan that integrates all 

these government spheres. 

In Federal rivers, the Federal Asset Department (SPU-“Secretaria do Patrimônio da União”, 

in Portuguese), established under the Ministry of Planning, is the public entity that owns 

the legal power to define and register the legal domain of the Federation associated to a 

riparian strip of land.  
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Brief Historic Review to Understand Present Legal Framework 

Rivers have always been classified in Brazilian law as goods of common use, following the 

Roman law sense, as reported by Silva (2008). 

In particular, one can say that Brazil has historically treated the fluvial space as that space 

required to guarantee the use of a river (for navigation, for example), or required for its 

maintenance. Nowadays, environmental preservation concerns have been incorporated into 

fluvial space considerations. 

Legislators‟ concerns about the needs of conserving riverine areas and the water resources 

date back to the age of the Portuguese Empire: indeed, the first legal restrictions for the use 

of natural resources and the removal of wood in riverine areas were introduced in the 

seventeenth century. At the beginning of the nineteenth century, the Imperial Act 1507, 

from September 26, 1867, established the first notion of riparian lands in the Brazilian 

administrative law (Gasparine, 2006). This Act instituted that strips of riparian lands should 

be protected on navigable rivers. The limits of these riparian lands should be defined 

departing from the ordinary floods mean line. This concept has endured over the years, with 

some modifications. 

The first major step in the preservation of water resources was given by the Federal Decree 

Nº 24643, from July 10, 1934, called “The Water Code”. In its 12
th

Article, restrictions for 

the riparian land uses were defined. A range of 10 m was established for public 

administration. In 1946, the Act 9760, from September 05, defined that the riparian lands of 

Federal rivers were properties of the Federation.  

Another milestone in the preservation of rivers was the Act 4771, from September 15, 

1965, called “Forestry Code”. This law established the protection of native forests and 

riparian vegetation along riverine areas. 

From the 1970s, the strategic value of water was recognized and the need to protect it 

started to grow, with the aim to guarantee economic development and availability for future 

generations. 

In the 1980s, the first water use conflicts in the river basin context appeared. The 

institutions involved with the water uses started to seek international models for the 

integrated planning of water resources. In the 1990s, the present Brazilian legal framework 

started to take form. 

 

BOX 1 - Present Federal Legal Framework:  Urban Land Parcelment, 1979 
 

The Federal Act 6766, from December 19, 1979, sets out the minimum conditions for urban development. 

This law considers that a lot is a parcel of urban land endowed with basic infrastructures, referring to urban 

drainage, sewerage, water supply, electricity and streets. The law also states that it is not allowed to urbanize 

floodable, protected or degraded areas. There is also an edifying restriction along water courses, considering a 

strip of 15m on each side. It is important to stress here an inconsistency with the Forestry Code, which 

considers the riparian lands of any natural water course as Permanent Preservation Areas, with a minimum 

width of 30m. This divergence between laws and interpretations ends up producing local conflicts, with loss 

of protected areas in urban environments. 

 

 Brazilian Federal Constitution, 1988 

The Federal Constitution of 1988 changed the old concept of riparian strips of land for river maintenance, 

migrating to a new concept of riparian lands as part of the water body. The current Constitution believes that 

the rivers and riparian areas have a great environmental value to be preserved for the future. The Riparian 

Protection Strip (FMP - “Faixa Marginal de Proteçao”, in Portuguese) is established, protected by law and 

considered as an environmental Permanent Preservation Area (APP - “Area de Proteção Permanente”, in 

Portuguese). In this area, buildings are not allowed; rather, it is designated for the preservation, conservation 

or restoration of riparian vegetation, with the environmental function of preserving water resources, 
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landscape, geological stability, biodiversity, genetic flow of fauna and flora, soil protection and ensuring the 

well-being of the population. 

 

 Water Act, 1997 

The Federal Act 9433, from January 8, 1997, established the “National Water Resources Management 

System”, which defined the fundamentals, objectives and guidelines to implement the “National Water 

Resources Policy”. This law introduced the decentralized participatory water resources management, through 

the creation of the Basin Committees and the Water Agencies. Important instruments established by this Law 

referred to: water use concession,water use tariff charging, and river status classification. The water use 

concessions aim to address multiple, rational and optimized uses of the water resources, which are perceived 

as limited in quantity and quality. The tariff charging recognizes the value of water as a resource and aims to 

create conditions for efficient water resources use within the river basin. The river classification, in turn, 

defines a desired status of rivers to be achieved within a certain horizon of time, which must be defined in the 

management basin plan. This classification is characterized by standard classes, which refer basically to 

physical-chemical parameters of water quality. There are no references about the maintenance of the 

hydrological regime and flood risk control, as well as there are no concerns about morphological processes 

and sediment balance. 

Nevertheless, this law brought significant advances in water resources management,  including: a systematic 

management of the water resources without dissociating aspects of quantity and quality; the integration of the 

water resources management with the environmental management, with adaptation to the physic, biotic, 

demographic, economic, social and cultural diversity of the various regions; the joint planning of water 

resources with the users‟ sectors and the planning at the regional and national levels; the joint management of 

water resources and the land use; and the articulation of the watershed management with estuarine and coastal 

system areas. 

 

 City Statute, 2001 

The City Statute (Federal Act 10257, from July 10, 2001) established standards of social interest that regulate 

the use of urban property in favor of the collectivity, the safety and welfare of citizens and the environmental 

balance. The urban policy aims to order the full development of the city social functions and the urban 

property. Several important urban management tools are available in the City Statute. One of these tools is the 

Neighborhood Impact Study for new urban enterprises, such as malls, viaducts, sports arenas etc. This study 

aims to assess the positive and negative effects of urban projects, including several analyses, where the 

following issues may be detached: the assessment of the proposed urban land use adequacy, the effects on 

runoff generation, the impacts on urban landscape and natural heritage.  

 

 Sanitation Act, 2007 

The Federal Act 11445, from January 5, 2007, is another important reference for the urban environment. This 

Act established national guidelines for the sanitation policy. For all practical purposes, this law considers 

sanitation as a set of services, infrastructure and operational facilities of water supply, collection, treatment 

and final disposal of wastewater, solid waste management, urban drainage and storm water management. The 

key element of this law is the integrated design of sanitation services and water resources management. 

However its objectives are yet to be attained, especially in cities located along river banks. Most of those 

cities do not have sanitation services and their sewage is discharged directly into rivers and do not have basic 

sanitation plans compatible with the river basin plans as expressed in the Act. 

 

 Forestry Code, 2012 

The current Forestry Code was recently approved, on May 25, 2012, changing the old Forestry Code, of 1965. 

This law establishes the protection of native vegetation and determines that the land strips along the 

riverbanks and around the springs and reservoirs and other areas are destined to permanent preservation 

purposes. The Forestry Code also considers that Permanent Preservation Areas should be established in rural 

or urban areas. Such strips of land should be marked departing from  beyond the limit of the regular river bed 

flood zone (see discussion below about its definition), with a minimum extension that depends on the width of 

the regular river bed itself, ranging from the value of 30m, for streams with widths minor than 10m, up to 

500m, for those more than 600m wide. 
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1.1.What is the Administrative Fluvial Space according to current legal frameworks 

(definition)?  

The administrative fluvial space is shown in Figure 1 and refers to a Permanent 

Preservation Area, measured from the edge of the regular river bed, to an extent that varies 

with the width of this river bed. The greater the river, the greater is its associated 

preservation area. In Federal rivers, a riparian strip of 15m, marked from the limit of the 

ordinary floods mean line (LMEO – “Linha Média de Enchentes Ordinárias”, in 

Portuguese; see discussion below about its definition), is part of the public domain, hence, 

it is public property. It is noteworthy that the preservation area extends beyond the area of 

public domain, so the private property areas are also subject to restrictions on use. These 

strips consider a fixed position of the river and do not consider the possibility of river 

mobility. 

 

 

Regular river bed Width (b) Riparian Protection Strip (on each river bank) 

b ≤ 10m 30m 

10m< b ≤ 50m 50m 

50m < b ≤ 200m 100m 

200m < b ≤ 600m 200m 

b > 600m 500m 

Figure B-Brazil.1 –Limits of the riverine Permanent Protection Areas and Federal Domain Areas.Source: 

adapted from Oliveira, 2011. 

 
1.2.Is it applicable to both large and small rivers? 

There is no conceptual difference regarding the characterization of the public domain area 

between large and small Federal rivers. The width of this public area will always be the 

extension occupied by the ordinary floods zones plus the 15m strip on each side. The width 

of the riparian protection strips, considered as permanent preservation areas, varies 

depending on the width of the river itself (as seen in Figure B-Brazil.1), for both Federal and 

State rivers. 

 

Flood plains 

Lower river bed 

Regular river bed  

Ordinary floods, 

bankfull 

15m 

Riparian Protection 

Strip depends on the 

river bed width 

Riparian Protection 
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1.3.What conceptual-legal-technical difficulties occur when applying it within the 

current context? 

The delimitation and enforcement of the respect of riparian protection strips of Federal 

rivers is responsibility of the Brazilian Institute for the Environment (IBAMA – “Instituto 

Brasileiro do Meio Ambiente e dos Recursos Naturais Renováveis”, in Portuguese). In the 

other rivers, the responsibility lays on the State Agencies – in the State of Rio de Janeiro, 

this is responsibility of the State Environment Institute (INEA – Instituto Estadual do 

Ambiente, in Portuguese). 

 

Difficulties related with the Public Fluvial Domain 

There is a great conceptual difficulty for the delimitation of the public fluvial domain. A 

strict interpretation of the law indicates that the ordinary floods (zones) should take the 

floods related with the year 1867 as reference. The delimitation in this situation would be 

extremely complex and very far from the current reality.  

In general, very few data from the past are actually available (maps, hydrological data, 

etc.), making it impossible to construct a sound technical basis. Furthermore, rivers 

frequently suffer natural modifications over time, changing their positions according to 

morphologic adjustments. Rivers also suffer modifications induced by the economic 

occupation of the basins, by the urbanization process, the construction of dams and other 

hydraulic or civil works (e.g. roads). These difficulties lead to particular interpretations or 

to the use of synthetic series to rebuilt nature behavior, resulting in countless possibilities of 

inconsistencies. 

Moreover, SPU, which is responsible for implementing the delimitation in the Federal 

level, is unprepared, lacking hydrological engineers. Currently, as a result, less than 1% of 

Federal rivers are demarcated!  

There are records of unsuccessful procedures that tried to define fluvial domain areas in 

places where the rivers originally “responsible” for such areas …are not there anymore. 

That is, the natural migration of the riverbed left the legal temporal reference obsolete, no 

longer being the fluvial space represented by that situation of the year 1867.  

 

These difficulties may be exemplified by recent attempts of SPU for delimitating Paraíba 

do Sul River, in the State of Rio de Janeiro, and the rivers Sapucaí and Paraibuna, in the 

State of Minas Gerais. Complaints of the local community and negative press reporting 

manifestations led to the suspension or the revision of the defined limits.  

 

There is still another possibility of conflict, due to the vagueness of the legal and technical 

terms used as reference. Although conceptually the regular river bed can be considered as a 

reference for the occurrence of the ordinary floods, SPU procedure states that the 

calculation of LMEO must consider the average of the historical floods between a 3 to 20 

year (not included) return period. This procedure is difficult to implement and provides a  

result that usually does not correspond to a flood peak expected for an ordinary event. 
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\  
Figure B-Brazil.2 –Witnessing public discontent concerning the definition of river boundaries. 
 

 

Difficulties related with the Riparian Protection Strips 

The delimitation of the permanent preservation areas on Brazilian rivers, related to the old 

Forestry Code, was of major difficulty, as it was assumed that the APP should be marked 

departing from the major observed historic flood. This reference was dependent on the 

quality and quantity of available data and could change over time. These uncertainties also 

led to different interpretations and the establishment of local references. In the State of Rio 

de Janeiro, for example, the environmental agency established a water flood standard of  10 

year return period as the reference for defining the riparian protection strips, instead of 

using the maximum historical observation.  

 

With the enactment of the new Forestry Code, this reference changed and simplified the 

process as clearer parameters for the definition of APPs were introduced. However, there is 

a great  number of non-defined APP and there are criticisms against the new code, related 

with the reduction of the preservation areas, according to the new rule (see Box). 

 

 

While supporters of the new Forestry Code in the Congress called for the national interest, arguing 

that the adoption of this new law was essential for the economic and social development of the 

nation, a great part of the scientific community opposed the proposal. 

 

Thus, eminent scientists wrote articles and letters to the Congress objecting to the approval of the 

new Forestry Code (See Ab'Saber, 2010 and Vieira & Becker, 2010). Studies were published 



The Fluvial Space: a comparison between Latin America and Europe 

 

SERELAREFA Project (www.serelarefa.com ) 73 

showing that agribusiness could continue expanding on degraded pastures without changing the –

law, through a slight intensification of cattle ranching in low-productive areas (See Sparovek et al, 

2011). 

Meanwhile, two of the leading scientific societies of the country (The Brazilian Society for the 

Advancement of Science and the Brazilian Academy of Sciences - SBPC and ABC respectively, 

according to their acronyms in portuguese) formed the Forestry Code Working Group, aiming to 

provide to the Legislative Power the scientific-technical inputs required to allow an scientifically 

based discussion of the Forestry Code. 

As this working group didn´t manage to be heard by the Congress, its members prepared and spread 

a book compiling a wide range of scientific arguments showing the lack of scientific basis of the 

new Forestry Code proposal (Silva et al., 2011), which was finally approved with some 

modifications.  

 

 

Difficulties related with Urban Rivers 

City development is an assignment of the Municipality. While the management of water 

resources is left to the State or Federal sphere, Municipalities participate in river 

management only through their inclusion in the Basin Committee. Despite the legal 

provision, in practice, there is a lack of integration between water resources management, 

regional planning and land use planning, which has led to an increasing suppression of 

areas used for river mobility and flood plains overflow. Water resources planning, design 

and management activities need to consider the basin scale. However, the urbanization 

process is one of the major modifiers of the natural environment and the Municipal territory 

is not coincident with watersheds. This aspect, not coupled with an integrated planning at a 

larger scale, tends to induce strong degradation actions. Figure 2 shows examples of 

urbanization stressing and degrading riverine areas. 

 

 

Figure B-Brazil.3 – (a) Urban occupation of the riverine area of Paraíba do Sul River, with sewage disposal 

direct on the river; and (b) Urban occupation of the riverbanks of Sesmaria River, an important tributary of 

Paraíba do Sul River in Resende City. Source Oliveira, 2011. 

 



The Fluvial Space: a comparison between Latin America and Europe 

 

SERELAREFA Project (www.serelarefa.com ) 74 

 

 

 

2. Does it incorporate river geomorphic dynamics? 

2.1.What happens when the river moves laterally: who is going to own the space 

“conquered” by the river?  

The lateral movement of the rivers is not a matter of direct appreciation in the current law. 

Some articles of the Water Code address the movement of the river concerning land 

property. Article 26 says that the abandoned public riverbed belongs to the riparian owners 

of both sides. The definitions of land property, due to the migration of the river to other 

positions, with the distinction between the current domain, the old watercourse and the 

associated riparian protection areas, is in any case controversial, and still unresolved by the 

Supreme Court. 

 

2.2.Do affected land owners receive some compensation? 

As a result of the discussion posed in the previous item, there is no right of compensation 

for the land owners where the new water course flows. 

 

 

2.3.Who is responsible for possible damages that occur somewhere else because of 

lack of correction works upstream or downstream  

Defining legal responsibilities for damages caused by floods is not a simple task in Brazil. 

However, some laws, like the Forestry Code (which imposes restrictions on the occupation 

of permanent protection riverine areas) and the Urban Land Parcelment Act (which defines 

in Article 3, that it is not allowed to build allotments in swampy areas, or areas subject to 

flooding, before having taken the measures to ensure the correction of these improper 

situations) can help to indicate responsibilities. Even if  damages occurred in these 

restricted  areas, the State could still be liable and prosecuted in court if its omission were 

proven. 

 

2.4.Is the relationship between sediment mining and fluvial space addressed?  

Sediment mining in Brazil has been carried out for a long time without due control. The 

extraction  of valuable volumes of material , with the resulting disposal of fine sediments 

into rivers, used to be and still is quite frequent, putting a large amount of sediments in 

suspension and changing the morphologic behavior of the river downstream.  Bruschi & 

Peixoto (1997) list the main impacts caused by sediment mining: landscape change; 

vegetation removal; interference over fauna and flora; conflicts in natural resources uses, 

including also water uses and land uses; watercourses changes; changes in soil structure; 

riverbanks instability; alteration in groundwater levels, noise pollution, air pollution, 

contamination by oils and greases; water turbidity; and solid waste. These impacts need to 

be controlled in order to avoid adverse consequences. Without that, the degradation of the 

river could be catastrophic. 

Sand is usually extracted from the river bed by suction, using powerful pumps, powered by 

diesel fuel engines, and mounted on floating structures. In narrower water courses, the 

suction dredge remains at one certain point of the river and supplies, through pipelines, one 

or more storage silos at the margins. These places are called sand ports. Otherwise, barges 

are used for transporting the sand. On some places, the sand is pumped directly to the 

riverbank, where it is stored. The occupation of the riverbanks and protected riverine areas, 
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with a width ranging from 50 to 200m is frequent. This fact leads to irregular occupation of 

the public domain strip and is contained within the riparian protection strip. Figure B-Brazil.4 

shows an example of sediment mining in PretoRiver, which divides the States of Minas 

Gerais and Rio de Janeiro, in Southeastern Brazil. 

 

 

Figure B-Brazil.4– Sand port in Preto River riverbanks, inside a permanent protection area. Source Oliveira 

et all, 2011. 

 

2.5.When is it allowed to extract sediments from the river bed? 

Considering the State of Rio de Janeiro as reference for discussion, this State has 

established an "Environmental Directive for Sand Extraction in Watercourses and Coastal 

Areas". The State is divided in three types of zones for the purpose of extracting sand: 

forbidden use zone, restricted use zone, and tolerated use zone. Considering this directive, 

sand can only be extracted from the bottom of the watercourse, without changing its banks 

– it is not allowed any type of excavation at the riverbanks or inside the riparian protection 

strip. It is also not allowed the opening of any type of auxiliary or diversion channels, nor 

the construction of dams or the excavation of sand traps in the river bed for sand retention. 

This activity requires constant monitoring and supervision to face the associated 

degradation potential and the relevance of the irregularities frequently practiced by 

entrepreneurs. The State Act 3239, from August 2, 1999, established the Water Resources 

State Policy, which states in its Article 4, item IX, the control of sediment mining on water 

bodies and springs, including the establishment of areas subject to restrictions of use is one 

of the concerns.  

 

3. Risk and Administrative Fluvial Space:  

3.1. Does flood hazard/risk mapping imply defining river space? 

Flood risk mapping is not directly related to the definition of fluvial space in the strict 

sense. The riparian protection strips provided by the legislation are defined from the regular 

river bed, which excludes floodplains. However, the very definition of strips, depending on 

the river bed width, implies a reciprocal concern involving both the need of preserving the 

river, reserving a piece of land for the occurrence of the diverse fluvial processes, and the 

association with an empirical floodplain value (fixed and easy to apply), where the 

associated hydraulic risk is higher. 
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As previously mentioned, it is worth noting here that the Urban Land Parcelment Act 

explicitly defines that is not allowed the parceling of areas subject to flooding. However, a 

specific return period is un-defined to characterize these areas subjected to flooding. In 

general terms, it is possible to say that several Municipalities have not established specific 

criteria nor flooding maps associated with different return periods or risks, which would 

allow the effective urban growth control .  

 

3.2. What happens when a new levee or bank protection is built: can the protected 

zone become privately owned through sale?  

The construction of levees for protecting urban areas in low lands is possible, but not usual 

in present situation. The current legislation is a restrictive factor for the occupation of 

riverine areas. Decades ago, hydraulically protected areas have been created in rural areas 

by the introduction of levee systems (creating actual polders). These works were done 

intentionally to switch natural wetlands into agriculture-suited land. Many of these levee 

systems, constructed by the  former National Department of Sanitation Works (DNOS, in 

Portuguese), were designed for a return period of 20 years. Lots of them, today, became 

protection systems for urban areas that developed without control within the planned 

agricultural area, almost eliminating the needed storage volumes and submitting part of 

these urban areas to floods caused by the local drainage (even with the protective levees, 

which prevents the river overflows) (Carneiro and Miguez, 2012).  

 

3.3. Which uses are allowed in it? 

Historically, levees were constructed for agricultural uses. Sometimes, they were also used 

for urban protection and several of the original levees used for agricultural purposes were 

adapted for protecting new urban developments. Nowadays, however, considering the legal 

definition of the riparian protection strips, these situations are  occur more rarely. 

 

3.4. Is the need for analyzing the system in a systemic manner and addressing 

cumulative effects made explicit? 

The Water Act of 1997 is explicit in considering the watershed as the planning unit. The 

hydrological processes are, thus, considered under a systemic perspective. 

One special instrument introduced by this same Act is the Basin Plan. The Basin 

Committees have the responsibility to approve the Water Resources Basin Plan, with the 

support of the Water Agencies, which operate as technical arms of the committees. In 

general terms, this plan should provide integrated actions along time in order to rationalize 

water resources uses and improve the environmental quality of the river (although mainly 

using physical-chemical parameters as reference). 

Specifically with respect to hydraulic risk and the trend of transferring flood effects 

downstream, the focus is concerned on urban environments. The Ministry of Cities has a 

line of funding for sustainable drainage projects. They must follow a guideline with several 

preservationist recommendations (in terms of conservation of hydrological cycle 

characteristics and low impact development), highlighting the use of compensatory 

techniques in urban drainage (Baptista et al., 2005). 

Possibly, it is still early to say that the fluvial system is being analyzed in a systemic 

manner, with cumulative effects and all possible interrelations, especially regarding, for 

example, ecological aspects, ecosystem services or river restoration possibilities as key 

opportunities to have a more equilibrated, functional and economic system, but there are 

elements that have started to put this discussion in march. 
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4. River vision underpinning the legal framework: 

4.1. Does the current legal framework support the idea of an integral, sustainable 

river system able to keep and sustain the intrinsic hydro-geomorphological 

functions of a river, preserve biological diversity and processes, to sustain an 

ecological network and its connectivity? Or in other words: how close is the 

Administrative Fluvial Space to Natural Fluvial Space? 

The Brazilian Constitution and the specific environmental legislation are concerned with 

fluvial space and provide legal instruments for river protection. Setting up the Permanent 

Preservation Areas, considering building constraints and the establishment of vegetated 

corridors ranging from 30 to 500m, ensures the preservation of riparian biota.  

Perhaps the biggest flaw in this framework is not recognizing the mobility of rivers. Rivers 

may possibly move inside the permanent protection areas, but these areas are not calculated 

for this. In this context, it can be said that the legal or administrative space provides a 

preservation area that guarantees the support of the main river functions, within the physic 

limitations imposed by the law. It may be similar to the natural space, but does not follow 

its evolution and as such can be orders of magnitude too narrow. Probably, the use of such 

simplification may be explained due to the fact that this situation is easy to replicate and to 

be understood by the riverine land owners. This is a paradox, however, because a long 

history of non-effective implementation of these laws remains, without a proper 

management and a greater participation of society. 

 

4.2. Does it explicitly require an inter-disciplinary approach to define the 

Administrative Fluvial Space? 

The definition of fluvial space in Brazil is essentially a geometric matter. All sciences that 

should be articulated in a multidisciplinary approach for the definition of fluvial space have 

their contributions incorporated by the riparian protection strip width. The interdisciplinary 

approach is considered only indirectly. As an example, one can cite the item II, Article 4, of 

Rio de Janeiro Water Resources State Policy: this item determines that the water resources 

management should not dissociate aspects of quantity, quality and characteristics of 

ecological systems.  

 

4.3. Which administrative-financial tools to re-gain some private land, that should 

belong to the Desired Fluvial Space or that does belong to Administrative Fluvial 

Space but current private use is not the desirable one, other than expropriation? 

There are no implemented administrative tools that directly induce the recovering of private 

areas for the fluvial space. The new Forestry Code, in its Article 41, item I, enables, 

however, the payment for environmental services as a compensation for environmental 

conservation, biodiversity maintenance and ecosystems improvement activities. 

Furthermore, the multi-annual plan of the Federal Government for the period 2012-2015 

foresee funding and other not defined economic and financial instruments for the recovery 

of degraded Permanent Preservation Areas in private lands.  
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4.4. What tools to address public opinion/opposition? 

The Waters Act and the related State acts pose the concept that the river basin is the basic 

unit for the water resources management and adopt a decentralized management model, as 

the main strategy, with the participation of the government, the users, the riverine 

communities and the civil society. Thus, the active participation of the society in the Basin 

Committees is expected and it could become a tool strong enough to balance the decisions 

proposed by governments. It is noted, however, that the work of the committees, in general, 

is centralized and guidelines for water uses are directed by public authorities. The direct 

participation of society is not really encouraged and this fact is demonstrated by the low 

number of committees and water agencies currently operating in Brazil.  

 

One interesting alternative that is starting to emerge refers to the implementation of a 

project based on public audiences and workshops to gather contributions. Instituted by the 

Ministry of Environment and the Ministry of Planning, a new management model is being 

developed by the Government for the protection of coastal areas - Seafront Integrated 

Management Project, or simply Seafront Project (Projeto ORLA, in Portuguese), which 

shows a great potential to be adapted for river basin management as well. The Seafront 

Project aims indeed to implement a national policy built jointly with the States and with the 

civil society to articulate actions for encouraging tourism, protecting the environment and 

the urban occupation, among others, through the planning of land use in the Brazilian 

shores and the construction of a pact among the actors involved in each locality 

(NAKANO, 2006). Strategic objectives of the Seafront Project are: 

 Strengthen the capacity of action and articulation of different actors in the public and 

private sectors in the integrated waterfront management, improving the normative 

framework for the land use and occupation; 

 Development of institutional mechanisms of social mobilization for the integrated 

management; 

 Encouragement of socioeconomic activities compatible with sustainable development of 

the waterfront. 

 

The idea of a project like this for river waterfronts is beginning to take shape , indicating 

that the management should be performed within a participatory process involving Federal, 

State and Municipal spheres, the Basin Committees and NGOs, aiming to develop an 

integrated management plan, considering the spatial and land use as the focal point for the 

actions to be taken. 

 

 

5.  Case study on the Paraíba do Sul River (Brazil, State of Rio de Janeiro) 

 

Brief physiographic depiction 

Paraíba do Sul River is one of the most important Brazilian rivers. Its upstream reach is 

located in the Municipality of Paraibuna, São Paulo, and it runs for 1120 kilometers until its 

delta in the Atlantic Ocean. Its basin traverses  the States of São Paulo, Rio de Janeiro and 

Minas Gerais, with a drainage area of about 55,500 km².  

In its first streach  in the State of São Paulo, Paraíba do Sul River crosses one of the largest 

Brazilian regions in terms of industrial and technological development, being also the main 

source of water supply for major cities like São José dos Campos, Caçapava, Jacareí and 

Tremembé, among others. 
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In the State of Rio de Janeiro, its journey starts at the Funil hydroelectric plant reservoir 

(Figure 4). Then, Paraíba do Sul runs through a region of growing industrial and 

technological development and, once again, is the water supply source for many cities in 

the Medium Paraíba Valley, such as Itatiaia, Resende, Porto Real, Barra Mansa, Volta 

Redonda, among others. Continuing its journey, Paraibuna River joins Paraíba do Sul River 

where it separates divides the States of Rio de Janeiro and Minas Gerais, until turning 

towards its delta and empties into the Atlantic Ocean, at the Municipality of São João da 

Barra. 

In 1952, the inauguration of Santa Cecilia Dam introduced a bypass for diverting up to 

160m³/s, about 2/3 of the average discharge of Paraíba do Sul River, for the Guandu River 

basin, where Guandu Drinking Water Treatment Plant is located. This Plant provides 

45m³/s for the water supply of more than 8.5 million people in the metropolitan region of 

Rio de Janeiro City. However, the high strategic value of this river is challenged with a fast 

degradation process. 

 

 
Figure B-Brazil.5 - Funil reservoir. Source Oliveira, 2011. 

 

The study area selected to illustrate this paper refers to the reach between Funil and Santa 

Cecília dams, at Rio de Janeiro State. 

 

 

Problem presentation  

Going back in time, the destruction of the Atlantic Forest, caused by wood exploitation, 

coffee farming, and subsequent pastures formation, introduced profound changes in the 

watershed. The beginning of the industrialization process started with the implementation 

of the National Steel Company, under President Getúlio Vargas government, in the 1950s, 

and promoted the urbanization of the Medium Paraíba Valley. This was another important 

vector of environmental watershed degradation. Currently, with an increasing migration to 

the major cities of the valley, it is possible to witness the degradation of the natural 

resources in the basin, considering, for example, the suppression of flood plains, the 

creation of new industries in the riparian lands, the construction of new landfills that 

strangle river beds and the introduction of new small hydropower plants. Figure 5 shows 

examples of the degradations that are occurring in the river. 
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The lack of clear definition of the Riparian Protection Strips (FMP) and the Ordinary 

Floods Mean Line (LMEO) demarcation -the latter being necessary for defining the public 

domain of Federal rivers- constitutes a serious problem, because  they are instruments 

highly required for Federal and State monitoring of land use. Considering the recent past, 

these lines have always been difficult to establish or their interpretation frequently resulted  

in misunderstandings and disagreements. Some of these conceptual-legal-technical 

difficulties were discussed in the corresponding item B.1. 

 

 

 
(a)                                                        (b) 

Figure B-Brazil.6 - (a) Buildings in riverbanks and canalization. (b)Picture taken from the landfill whose 

construction implied a significant flood plain loss. 

 

 

The definition of the riparian protection strips associated with the effective recovery of 

these areas is considered the first step in the restoration process of the river. First, the 

aggression process needs to be stopped before a new management model for the fluvial 

space may be established. To take this first step, clear criteria are needed to be simply 

marked and easily monitored by the responsible agents, to be understood by the users and 

communities and to be assimilated by the riparian owners. 

 

Case study conception 

The case study explores how to deal with these changes and proposes a framework that 

could be replicated in several similar cases in Brazil. 

With the purpose of illustrating the difficulties associated with the delimitation of the 

riparian protections strips, it is proposed to demarcate the possible positions of the FMP, 

considering the criteria of the old Forestry Code (1965), as well as the criteria of the new, 

current Forestry Code. This comparison, made possible through a mathematical flood 

simulation model, and shows the differences, advantages and disadvantages of these 

procedures. It also discusses the difficulties involved and makes room for the provision of a 

methodology that, through mathematical modeling, allows the extrapolation of the results 

in space. It is indeed important to remember that the available data are always referred to 
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river gauges and there may be long spatial gaps between two gauges, also generating 

doubts on river behavior in these reaches and, consequently, introducing doubts on riparian 

strips delimitation. Finally, in order to not forget the problem of LMEO initial reference, 

this case study considers the need to revise the definition of the ordinary floods and 

proposes that this limit should be the same of the FMP. That is, the regular river bed, 

represented by the bankfull flow or, in practical terms, equivalent to the return period of 2 

years, could be adopted. 

 

Methodological contents 

The main purpose of using a flood routing simulation model was to spatially demarcate, 

along the river course, the flooded area corresponding to different floods.  We adopted the 

MODCEL model (Mascarenhas and Miguez, 2002), quasi two-dimensional hydrodynamic 

model. Paraíba do Sul River Valley was modeled between Funil and Santa Cecilia Dams, 

comprising a reach of more than 100km. The model was calibrated for the highest historical 

flood observed, necessary for the demarcation of the FMP, according to the old Forestry 

Code. It is noteworthy that the largest historical flood occurred before the construction of 

Funil Dam and it is statistically unlikely to reoccur ; Indeed this flood was more than two 

times greater than the present controlled floods zones. The peak discharge observed at that 

event was over 2000m
3
/s, while Funil dam can release a maximum discharge of about 

800m
3
/s due to restrictions for flood control in the downstream valley (which imply 

maintenance of a free volume for flood control).  

The flood with a return period of 2 years was assumed as equivalent to the bankfull flow, 

which, in turn, was considered representative of the regular river bed, stated in the new 

Forestry Code. This event of 2 years of recurrence was also taken for the calculation of 

LMEO and the Public Fluvial Domain areas, which were obtained by adding 15m to 

LMEO. This way, the same starting point is used for both strips: FMP and Public Fluvial 

Domain. 

 

Results 

Public initiatives and actions need to be transparent, participatory and based on appropriate 

technical criteria that may be understood and agreed upon by all in a clear and unique form. 

Probably this is the key for constructing sustainable solutions along time.  

In the discussion of the Riparian Protection Strips, it is necessary to find adequate solutions 

that do not stress the relationship with the community and do not produce conflicts. Good 

intentions that are not well understood may become a vector of degradation, due to the lack 

of commitment. On the other side, detailed procedures, difficult to implement and difficult 

to monitor, may result in ineffective actions. 

Figure B-Brazil.7 shows the position of FMP in Resende, delimitated from the maximum 

observed flood, as stated by the old Forestry Code. It also shows the FMP and the Public 

Fluvial Domain area, both considering the new Forestry Code references.  
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Figure B-Brazil.7 – The Riparian Protection Strips were delimitated as the old Forestry Code (dashed blue) 

and also considering the current Forestry Code (solid Blue). The Public Domain Area, defined from the 

regular river bed is in solid white. Source: adapted from Oliveira, 2011. 

 

If the Riparian Protection Strip had been delimitated according to the old Forestry Code (in 

past times), a significant portion of Resende City would not have developed. However, this 

delimitation was not done.  

Supposing the old Code still valid, this result would lead to a deadlock, because 

“removing” a significant part of the urban occupation would not be reasonable today. In 

this case, the law enforcement would be fragile. 

Considering the proposition of the current Forestry Code, the situation changes 

significantly. The adoption of the regular river bed as the reference for delimitating the 

protection strips leads to an apparently acceptable area, from the “living with the city” point 

of view, but it has an apparent smaller preservation area.  

In practice, this is a difficult discussion. Technically, the new procedure is simpler and this 

may be seen as an important advance, because it allows a better understanding and 

acceptance from the users and the riparian owners, who are key elements in the 

preservation efforts. However, there is a great loss in the protection area itself. Since the 

river mobility is not considered in this discussion, it is difficult to say if this smaller area 

will be really adequate for preservation purposes. This doubt could be an opportunity to 

motivate further studies for revising the strip widths or, what could be better, but again not 

easy to define, for introducing river mobility concerns.  

It is not to be forgotten, in addition, that this is a special case where the existing large Funil 

reservoir “ensures” that the historical recorded flood would not occur again. In other cases, 

with no reservoirs, or with no clear management rule for flood control, the new Forestry 

code would clearly lead to set too narrow boundaries, leaving unprotected zones with no 

action plan. Finally, no one can guarantee that the largest recorded flood will be not be 

surpassed in the future: on the contrary, statistics says this will occur at some point, and 

climate change increases the likelihood of such a terrifying event outside statistics 

indications. 
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Table 1 describes  the main findings, and the related strengths, weaknesses and 

opportunities associated with the actual procedure for delimitating the riparian protection 

strips, when compared with the old one. 

 
Table 1: Comparisons between current and old Forestry Code, regarding the Riparian Protection Strips. 

 Relation with Fluvial Space 

strengths weaknesses opportunities 

Old 

Forestry 

Code 

 Defines the protection 

area based on the major 

observed flood, giving a 

larger space to rivers. 

 Dependence on long data 

series to be reliable. 

 The major flood is a mutable 

reference. 

 Doubts and 

misunderstandings delayed 

the delimitation and judicial 

litigations. 

 Wide flood plains may lead to 

extensive areas that will 

conflict with land use (mainly 

where the non-demarcation 

allowed these uses) so 

weakening enforcement. 

 Does not account for river 

mobility. 

 Larger areas could account 

for river mobility, 

although indirectly. 

Current 

Forestry 

Code and 

proposed 

procedure 

 Simple to understand and 

apply as the regular river 

bed is something visible. 

 Chance to gather a great 

commitment regarding 

riparian owners and 

riverine communities. 

 Recognizes the possibility 

of payment for 

environmental services. 

 The resulting protection area 

is smaller than that of the 

previous code. 

 Does not introduce a 

discussion about revising the 

width of the protection strips. 

 Does not account for river 

mobility. 

 May introduce a faster 

demarcation process, 

helping to stop river 

aggressions. 

 May induce 

standardization for the 

definition of ordinary 

floods, making both the 

riparian protection Strip 

and the fluvial public 

domain to use the same 

reference. 

 

A final comment, regarding the calculation efforts, refers to the fact that the definition of 

the riparian strips along the river extension could be supported by mathematical model 

tools, which can interpolate responses for the reaches found between the river gauges, 

being able to represent a major topographic and hydraulic diversity. Another very important 

source of information about flooded areas comes from geomorphological analysis, based on 

analysis of aereal photographs, field surveys and floodoplain sampling, amongst other 

methods. Finally, also historical research and inquiries to local people can add en important 

piece of information. These latter options are however still to be applied in the Paraiba do 

Sul case. 
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C) COMPARISON: KEY WEAKNESSES to BE OVERCOME for a 

SATISFACTORY LEGAL and INSTITUTIONAL FRAMEWORK for RIVER 

MANAGEMENT  
 

Definition of the Administrative Fluvial Space 

All of the countries considered here practically define the public property related to the river as the 

space covered by a “maximum ordinary flood” although definitions change somehow (e.g. in Spain 

the average on a ten years record of the maximum yearly natural regime flood; in Mexico the 

ordinary high water level is calculated from the average of the maximum annual floods occurred 

during ten consecutive years; and in Brazil the limit of the ordinary floods mean line must consider 

the average of the historical discharges between 3 to 20 years of return period); in other countries 

such as Italy this space basically coincides with the bankfull channel or something very close to it, 

although with details to be considered case by case or even significant differences. For instance in 

Brazil, for Federal rivers, it includes also 15 m on each side; in Chile, not all river beds belong to 

the state property, while the reference flood for the public property seems to be 5 years return 

period, but the law is so ambiguous that judicial controversies opened in several cases; in Mexico 

the law even considers the possible presence of a reservoir upstream: in that case, the reference 5 

years return period flood must be modified according to the buffering capacity of the reservoir; in 

Spain, the Hydraulic Public Domain (HPD) consists of a public-access belt of 5 meters from the 

channel and a wayleave (policed belt) of 100 meters; however, the width of these two belts may be 

changed for security purposes if necessary.  

Even with such generally narrow definitions, the practical demarcation of the publicly owned space 

is fraught with problems and gives rise to controversies because of unclear definitions and lack of 

data to define the reference flood, or because lack or weakness of the institutional organization and 

coordination. In some cases (e.g. Mexico) the mapping yet does not exist or is still far from 

covering the whole hydrological network (e.g. Spain and Italy). In Brazil the delimitation of the 

public fluvial domain is difficult to assess because the law indicates that the ordinary floods should 

be calculated using the year 1867 as a benchmark; however, old data, if existent, are very hard to 

acquire (maps, hydrological data, etc.): this requirement complicates the evaluation of the public 

fluvial domain and may even make it obsolete. In Chile, the definition of a “natural channel for 

public use” (NCPU) is unclear and quite broad; elements of the definition such as “[floods of] rare 

occurrence” and “floods that occur irregularly” are open to interpretation and should be defined 

more explicitly; furthermore, the same decree states that the delimitation of the NCPU should be 

considered “with due regard to other applicable technical criteria”, however, no examples or 

explicit mentions are given as to what these other technical criteria might be. Additionally, none of 

the Chilean laws and regulations specify how to proceed with these calculations in the absence of 

hydrologic data.  

 

No one of the legislations clearly speaks of an Administrative Fluvial Space. But in general it can 

be assimilated to the envelope of the: 

- fluvial public property (fluvial domain),  

- lateral strip of varying width where some uses are restricted and regulated, and  

- the zone subject to flooding (with varying return periods), where land-use is restricted to 

some degree. 

Some countries included in the demarcation of this space geomorphological and ecological features, 

like Spain, and Italy -by initiative of the Po River Basin Authority (followed by many others), 

which introduced the “fasce fluviali” (river strips)- although not applied to the whole network and 

not integrating all the different pieces of existing legislation (e.g. landscape or biodiversity 

protection). In Chile, additional buffer strips around rivers and streams can be established for the 

ecological preservation of native forests and plantations; these protected zones however are not 



The Fluvial Space: a comparison between Latin America and Europe 

 

SERELAREFA Project (www.serelarefa.com ) 86 

included in the demarcation of Administrative Fluvial Space: they can only be added to it under 

strict conditions. For Brazilian Federal rivers, a 15m riparian protection strip, marked from the limit 

of the ordinary floods mean line, is included in the Public Fluvial Domain; these riparian protection 

strips are considered as permanent preservation areas. In contrast to these examples, in Mexico, the 

ecological protection of riparian areas is not included in the national water law; indeed, the law 

states that in order to occupy or use a riparian zone, individuals should hold a concession; in 

practice, however, missing data and weak institutional organization have led to the occupation and 

use of riparian zones by individuals who oftentimes do not pay rights to the government. This 

frequently results in the ecological degradation of these riparian zones because of the unregulated 

construction of flood protection structures.   

 

In principle, no distinction is made between large and small rivers; but in practice differences do 

exist mainly because of a lack of cartographic evidence and demarcation of the small ones which, 

by the way, generally cover most of the hydrological network length.  

 

 

River mobility 

Most of the legislations do not ignore the problem of river mobility, but they deal with it in a very 

myopic and ambiguous fashion which in practice ends in most of the cases by assigning the land 

(temporarily) abandoned by the river to private owners. Emblematic is in this sense the case of 

Chile, where “if portions of a property were to be separated from the original piece of land, by 

flooding or any other cause, they will still belong  to the owner and will not become part of the river 

channel”;  in Chile, legally speaking, a moving river always ends up losing space: on the one hand, 

the new land abandoned by the river becomes private property as soon as it reaches a height above 

that covered by periodic floods; whereas, on the other hand, landowners can build river training 

works to reclaim lost land.  

Brazil legislation says that the abandoned public riverbed belongs to the riparian owners of both 

sides, a statement which feeds a lot of controversies and requires the involvement of the Supreme 

Court; also, riparian protection strips are calculated considering a fixed position of the river and do 

not consider the possibility of river mobility. In Mexico when a river occupies new land, this latter 

becomes theoretically State property; but at the same time gives the private land owners the 
right to acquire such land or to build defense works to avoid channel migration (although 
theoretically subject to an environmental impact assessment) or foresees measures to 
compensate them with new land. Italy considers some cases, although leaving room for 

ambiguities and, in practice, presents several cases where portions of land clearly belonging to the 

river domain are now private property. In the Spanish legislation the incorporation of 

geomorphological criteria is a recent event and still the issue of morphological changes occurring to 

the rivers because of natural fluvial dynamics is not explicitly mentioned; this gives rise to doubts 

and uncertainty about what to do when a river moves, although the explicit requirement to consider 

geomorphological issues opens the door of a wider conception of the fluvial space. 

 

No legislation includes the idea that the space belonging to a river should also incorporate  the 

space to migrate laterally in a suitable time span. 

 

 

Risk zoning 

Hazard and risk mapping is a must in Europe because of the EU Flood Directive (the hazard zoning 

started in fact before) and is coming into practice also in the other countries. In Italy and Spain the 

risk zoning based on historical information, geomorphic evidence and mathematical modeling of 

flood routing sets the most important constraints and land use regulations on the territory adjacent 

to rivers and mountain areas. In Brazil, the new Forestry Code provides a very simple-to-apply 

procedure to establish floodable zones which, however, cuts away most of the floodplains and is 
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highly un-attended in urban areas. In Chile, there is a flood control zoning in urban areas only, but 

at the same time these regulations can be –and too often are- circumvented rather easily. 

 

 

Integrated legislative framework and system view for rivers management 

None  of the countries have a specific law to protect and manage rivers as a whole, but all  have 

some concern for this topic. For instance, Spain has two types of fluvial strips somehow protected: a 

5m wide bonded strip (each side) mainly devoted to ecological and water resources protection 

purposes; and a 100 m wide police strip where several activities are restricted. In Italy the “Fasce 

Fluviali” (fluvial strips) defined by Water Basin Authorities were established by looking at the river 

as a whole (although they cover just some rivers and completely). The Brazilian Constitution and 

the specific environmental legislation are concerned with fluvial space and provide legal 

instruments for river protection: setting up the Permanent Preservation Areas, building constraints 

and the establishment of vegetated corridors ranging from 30 to 500 m (depending on the river 

size), ensure the preservation of riparian biota; an unresolved problem, however, is to decide from 

what point such strips are to be counted, as legislation refers to a doubtful definition of river bed. 

Even Chile has a suitable figure of “protection areas for resources of natural value” which holds 

both in the urban and rural territory, but lobbying from developers, the need for approval at too 

many political levels, the very long times involved (on average 7 or 8 years for larger 

Municipalities) etc., makes it very hard for this system to be of any help; its Forestry Code is 

somehow clearer as it introduces a no intervention strip of 5 to 10m for each side from the bankfull 

channel and a further 10 to 20 m strip of “limited management”. All these figures, however, are by 

far insufficient when compared to the size and aggressive character of most Chilean rivers. 

 

Notice that even the EU WFD and Flood Directives could not really bring an unambiguous, 

integrated legislative framework (in Italy and Spain) because still they involve two separate 

management plans and, although their harmonization is highly fostered, the actual ability to avoid 

antagonisms and exploit synergies is still a (very promising) pilot project ground. 

 

Although several countries‟ legislations state the need for basin-wide integrated management 

(particularly in Mexico and Brazil), no system view is actually guaranteed. For example, in Italy 

even when it is adopted for risk zoning, successive negotiation with local actors and un-coordinated 

construction of hydraulic works, drive the actual configuration apart from that foreseen originally 

(somehow close to the Current Fluvial Space concept) losing the due control on system behavior as 

a whole. The country most far apart from the system perspective is again Chile, where the river 

basin management concept is simply un-existent and impossible due to the legal and institutional 

framework defending at all costs the private interests and property endowments; this situation  is a 

product and a cause of the extremely powerful private interests existing on the natural resources: 

hydropower, irrigation, forestry (plantations) and mining. In Spain, although legislation has made 

significant progresses, the actual river management still reflects a clear priority given by River 

Basin Authorities to human uses (water, sediments and space); perhaps the key problem there is the 

lack of environmental awareness and education, a weakness that is very slowly, although 

significantly, improving.  

 

Sediment mining from river bed channels is prohibited in Italy unless very special conditions of 

over-sedimentation occurs (which opens the door to controversial interpretations as often natural, 

temporary, in-bed deposits are classified as over sedimentation and as such subject to removal). In 

Spain too it is in general prohibited, but evaluations can be realized in order to obtain a permit by 

the Water Basin Authority for sediment mining even for commercial purposes; this practice is not 

uncommon.  In Latin American countries, on the contrary, sediment mining is still admitted and in 

practice still going on and very hard to control, although some restrictions do exist and concessions 

are formally required. Harsh problems linked to river bed mining are undoubtedly about to come 
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soon. In Mexico for instance, the current legal framework gives very poor indications and 

regulations concerning sediment mining from rivers and denies any governmental responsibilities 

for any possible negative consequences from this activity.  

 

Administrative, Current and Desirable Fluvial Space 

The Administrative Fluvial Space is in general definitely well different, and smaller, than the 

Current Fluvial Space (often undefined) or cannot follow its evolution; moreover, it is very poorly 

enforced, as the governance capability of the socio-economic setting is low.  

Mexico is administratively at the opposite of Chile as it has a very centralized administrative 

setting, the Comisión Nacional del Agua-CNA  (National Water Commission), which has powers to 

regulate the use of water (performing water balance and giving water use concessions) and to 

manage river channels (mining permits, regulation works,…) for each river basin. This would 

appear a very favorable condition. Quite surprisingly, however, this is no guarantee at all for a good 

management because CNA lies too far from local reality, lacks of dialogue with stakeholders and 

has an old-fashioned concept of river management, mainly ignoring ecological criteria, although 

(only very recently) is starting to get more acquainted to them. As an example, ignoring the un-

official water use (very widespread), leads CNA to assign still new water use rights in basins where 

there is simply no water left (rivers run dry in summer). CNA also gives mining permits in rivers 

where clearly the sediment budget has been profoundly altered, as is the case of the Armeria river 

(Colima State, western-north Mexico). 

  

No attempt to decide in an explicit fashion which is the actual trade-off amongst conflicting 

objectives that the adopted fluvial space and river configuration are to achieve can be found in any 

of the countries. Some promising initiatives do exist, however, which may pave the way to create at 

least an instance for such a process: the ORLA project in Brazil (although currently referring to 

marine shores only) and the River Contracts in Italy (borrowed from the French experience), but the 

explicit assessment of trade-offs is still far to come yet. 

 

In general, it must be noticed that on top of the legal weaknesses there is another, extremely 

important factor: theory and practice are significantly far apart  from one another. For example, if 

on the one side legislations speak of space for environmental protection of rivers, on the other, it is 

very common in practice that new defenses (dykes, levees, …) are built and that the protected land 

becomes private, thus reducing the river space and eventually increasing risk. Similar examples 

hold with regards to all components of river ecosystems. 

 

 

Recommendations 

There is evidence that the legal and institutional frameworks of the countries considered suffer from 

a significant weakness as far as the fluvial space definition and management is concerned. Climate 

change makes this need even more impelling.  

A law dedicated to the river as a whole, including its geomorphological, hydrological, ecological 

and societal dimensions should be issued in harmony with the River Basin and Integrated Water 

Resources Management concepts and ensuring a system view.  

Institutional coordination is a must.  

 

A thorough educational program on what a river is and how does it work would be a key step, 

together with a progressive gathering and diffusion of environmental and societal values, like the 

conservation of emblematic species and ecological processes or of elements of the cultural identity 

and historical background.  

A progressive collection of the historical floods and associated dramas should become a standard 

endowment of society to prevent future tragedies, clearly binding land use development at the local 

level.  
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Pilot projects on participatory, explicitly assessed and monitored trade-offs choices on river space 

definition and setting should be supported, conducted and disseminated.  

 

Several other countries are very likely to suffer from weaknesses very similar to the ones pointed 

out here; a worldwide initiative to establish river corridors may hence be not oversized, once the 

seriousness of current bad river management practice is realized. 

 

A self- test for the reader to ascertain what is going on in his country can be as follows: 

Does the Administrative Fluvial Space in your country (supposing you have a clear 

knowledge of it) significantly coincide with the Current Fluvial Space (CFS)? If not, it means that 

you are not regulating a space actually owned by the river and/or there is no sufficient space to cope 

with river dynamics! 

 

Is the CFS coinciding with the Desirable Fluvial Space? How costly is to keep the CFS 

(considering the Operation-Management-Replacement costs of the protection works implied by it 

and the risk created by occupying part of the Natural FS)? Are protection benefits exceeding costs? 

Is it suitable to cope with climate change challenges which will significantly lower flood return 

periods? Have you ever wondered whether a DFS different than CFS would be a better choice and 

lead to a higher quality of life? 
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