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1. Introduction 

The construction of numerous hydraulic structures across watercourses (e.g. dams and weirs), of 
different characteristics and directed to various functions and uses of the river environment, alters 
(sometimes decisively) the hydrological regime and conditions, the natural dynamics of riverine 
ecosystems and, consequently, the state of the water bodies that support them. 

The impacts on the natural hydrological regime (alteration of the intra-annual flow rate distribution; 
absence or decrease in downstream volumes and flow rates; change in the frequency and magnitude 
of flood flow rates, among others) resulting from the cross-sectional structures that mankind has 
been building over the years in both Portugal and Spain (and particularly during the 20th century) will 
vary depending on the typology and operation of the infrastructure (e.g. storage dam or free-flowing 
wire) and the associated use of it (capture storage or derivation of water). 

To mitigate these impacts and attentive to what is expressed in the EU Water Framework Directive 
and national transposing laws, ecological flow schemes (e-flows) must be defined and implemented 
for each hydraulic infrastructure, with the aim of meeting the needs of aquatic and riparian 
ecosystems. E-flows to be determined may be defined as flow schemes to be maintained in the 
watercourse in order to ensure the conservation and maintenance of aquatic ecosystems, the 
production of species of sporting or commercial interest, as well as the conservation and 
maintenance of socioeconomic and other associated values. 

The determination of an e-flow regime is a complex process that should address the specific 
hydrological characteristics of each site, the surrounding environment, and the technical issues 
associated with the operating and security regime of each infrastructure, without neglecting an 
overall analysis of all these aspects and their socio-economic viability (e.g. conflicts between existing 
uses in the reservoirs or downstream, and the required e-flows). 

 



2. Portugal – implemented e-flows 

Insufficient and/or ineffective implementation of e-flow regimes has been identified as a Significant 
Issue in the 3rd generation draft RBMP’s for all 3 basins considered – Douro, Tejo and Guadiana. A 
major gap that was clearly overcome in this new generation of Plans, is the assessment of existing 
barriers, particularly smaller ones that are currently known to have quite significant negative impacts 
on river connectivity1. That was particularly the case of the Douro basin, where only 122 transversal 
hydraulic infrastructures were considered in the previous RBMP, but now take account of the 
assessment recently conducted by the partnership network participated by WWF (Douro Vivo)2. 

The publicly recognized barriers and its clearly insufficient e-flow regime is presented for all 3 river 
basins in Table 1, according to the current draft RBMP’s (January 2022). Besides the extremely low 
number of infrastructures with e-flow regimes defined, it is even more critical that only less than half 
of these have been actually released (and not properly monitored). 

 

Table 1 – hydraulic infrastructures identified in RBMP’s with and without e-flows 

River Basin Douro Tejo Guadiana 

Large dams (>15m) 69 67 50 

Total barriers 1335 (1055 <2m) 2205 (337 <2m) 3942 (2842 <2m) 

Barriers with e-flow 
regime defined 

57 27 25 

Barriers with e-flow 
effectively released 

21 5 14 

 

For the implementation of e-flows, two distinct situations should be considered: new infrastructures, 
and infrastructures already built which, because they do not contemplate such obligation in their 
operating titles, may not have their own device for discharging e-flows. In these cases, the 
implementation of e-flows may imply the alteration of the water use title, and a viability assessment 
to install a discharge device. 

In both Portugal and Spain the obligation to include an e-flow discharge device or mechanism was 
made obligatory long before the WFD (2000), with the approval of the EU Environmental Impact 
Assessment Directive (Directive 85/337/CEE of the Council, June 27), in 1990 for Portugal and in 1985 
for Spain. Significantly though, the mid-assessment of the current Portuguese RBMP’s points to the 
postponement or very low execution of most related measures. In the Tejo, only 3 out of 7 measures 
are being implemented (43% of the budget foreseen for 2014-21), in the Douro 3 out of 6 (46%), and 
in the Guadiana only 1 out of 8 (0,5%!). 

 

3. Portugal – gaps on the RBMP analysis 

Beyond the limitations already identified, particularly for the Portuguese part of the Douro river 
basin, in terms of barriers assessment, the RBMP’s draft proposals for 2022-27 build upon the 

                                                           
1 https://wwf.panda.org/wwf_news/?318810/Developing-Better-Dams  
2 https://dourovivo.pt/finalmente-eis-as-barreiras-e-as-barragens-do-douro/ 



assumption of the technical difficulty and cost effectiveness not only of installing flow-release 
devices, but also of changing existing operating titles. In order to comply with the provisions of the 
WFD (in particular Article 4 and Annex VI), it is first necessary to review these titles (a measure which 
has only administrative costs, and is therefore very effective) in order to ensure that all 
infrastructures with hydraulic passage implement e-flows, including not only minimum flows but also 
discharge and frequency rates, volumes and temporal distribution. 

Only secondly should be included measures on the feasibility, prioritization and installation of flow-
release devices (which are indeed more costly) for infrastructures without one, and measures related 
to the removal of obsolete barriers. 

Under the measures proposed for the next planning cycle, it is important that the implementation of 
e-flows (and preventively of minimum flow rates) is prioritized and ensured by the Public 
Administration, and not dependent on the submission of proposals by the permit holders (who should 
nevertheless be consulted). It should be noted that the European Commission's assessment of 
RBMP’s (Feb. 2018) demonstrated the insufficiency of established e-flows and required action for a 
substantial improvement, including the need for the Plans to set e-flow regimes suitable for all water 
bodies incorporating five key components: maximum and minimum flow rates, seasonal variability, 
flood peaks, and variation rates. 

Although it is a key issue, and a cornerstone for the recovery of water bodies and for achieving and 
maintaining its good ecological status, initial studies still do not include a sound diagnosis and 
effective proposal for the implementation of appropriate ecological flows. 

 

a. 3rd cycle RBMP’s analysis 

Natural flows are mainly hampered by existing dams and other transversal barriers along rivers. Albeit 
the solid identification survey of such barriers in the Portuguese current RBMP’s proposals (2022-27), 
there is a baseline assumption of the technical difficulties to install flow release devices, as well as to 
update existing water use permits. Nevertheless, in order to fulfill the WFD obligations (namely Art. 
4 and Annex VI), it is primarily relevant to review those permits (with only administrative costs, and 
therefore a quite effective measure) in order to ensure that an e-flow regime is assigned to every 
infrastructure with a hydraulic passage. Only secondly should the viability and installment of flow 
release devices be considered (a measure that is indeed far more costly), and thirdly an objective to 
consider the removal of obsolete barriers. 

Significantly, all 7 measures in the current Guadiana RBMP related to the implementation of e-flows 
were postponed, according to the mid-term assessment of 2018 (in a 2.1M€ total investment). 
Therefore, it is critical that in the new planning cycle all RBMP’s include the implementation of e-flow 
regimes as a priority measure, ensured by the State and independent of (currently required) 
proposals presented by permit owners. Also meaningfully in the case of the Guadiana river basin, 
only 11 out of the 50 big dams (above 15m height) have flow release devices installed; but what’s 
even worse, of the 25 that do have such mechanisms, only 14 effectively release such flows. 

It is also worth mentioning that the 2018 mid-term assessment conducted by the EC services to the 
RBMP’s implementation demonstrated that established e-flow regimes are insufficient, requiring 
substantial improvement actions, including the need to set all key components of such regime 
besides the minimum flow: maximum, seasonal variability, flood peaks and change rates. 



Albeit e-flows are a cornerstone for recovering water bodies and achieving its good ecological status, 
draft proposals in Portugal (as in Spain) do not include an effective proposal for implementing 
adequate e-flow regimes, and in very few cases fulfill downstream water bodies requirements. 

 

4. Spain – implemented e-flows 

In both Portugal and Spain, as mentioned above, the obligation to include an e-flow discharge device 
or mechanism was made obligatory after the approval of the EU Environmental Impact Assessment 
Directive3 (1990 for Portugal and 1985 for Spain). Also, Spanish regulations4 establish that the 
magnitude of hydrological alteration in river-type water bodies should be calculated using indicators 
of hydrological alteration (IHA). This legislation requires to characterize the e-flows through four 
variables that should be determined in each River Basin District by the corresponding Authority for 
all river-type water bodies: minimum flows, maximum flows, change rates, and high flows. Maximum 
flows are those that should not be exceeded in the ordinary exploitation of hydraulic infrastructure, 
while high flows are specific events of short duration such as bankful discharges. Also, it establishes 
that minimum flows could be reduced if the River Basin Authority declares a situation of prolonged 
drought, but an increase in e-flows is not foreseen in case of wet years. In addition, in 2016 
homogenous criteria for noncompliance with the ecological flows were legally defined for all Districts 
in Spain5. 

Insufficient and/or ineffective implementation of e-flow regimes (including all the components, 
maximum, minimum, rate of change, solid flows) has been identified as a Significant Issue in the 3rd 
generation draft RBMP’s for all 3 basins considered – Duero, Tajo and Guadiana.  

An analysis of the implementation of ecological flows in the main river basins in Spain6 showed that 
in the 2015–2021 RBMP’s the four ecological flow variables have not been defined for all river-type 
water bodies; minimum flows were set for 73% of the water bodies, while maximum flows, change 
rates, and high flows have been defined for 8%, 4%, and 8% of the water bodies, respectively.   

Considering that the well-being of riverine ecosystems is rooted in its natural hydrological regime, 
this analysis revealed that the established minimum flows represent, on average, only 19% of the 
mean annual runoff, and cover on average only 7% of the unregulated flow regime variability. 
Summary results for Duero, Tajo and Guadiana basins are shown in Table 2. 

The significant differences between the basins can be associated with the presence of infrastructure 
and the aridity of southern Iberia. As an example, in the Duero basin most of the dams and reservoirs 
are dedicated to hydropower, although this is already changing with climate change impacts, and 
voices among users in the basin are claiming for more reservoirs for irrigation. On the other hand, in 
the Guadiana basin, most of the reservoirs are dedicated to irrigation or combine both hydropower 
and water allocation for crops. This results in a higher consumptive use of water in the southern 
basins such as the Guadiana, whilst rivers in the Duero basin are more commonly used as “channels” 
to move water from one hydropower plant to another.  

                                                           
3 Directive 85/337/CEE of the Council, June 27 
4 Orden ARM 2656/2008 
5 Real Decreto 638/2016 
6 Mezger Lorenzo, Gabriel; De Stefano, Lucia; González del Tánago, Marta (2019) - Assessing the Establishment 
and Implementation of Environmental Flows in Spain. Environmental Management. ISSN 0364-152X, ESSN: 
1432-1009. 



 

Table 2 – Relation between e-flows and natural runoff in the Spanish part of the River Basins 

River basin district 
Available Water 

resources 
(hm3/year) 

Total Water 
Demands 

(hm3/year) 

Water Exploitation 
Index (%) 

# WBs with 

EF minimum 

flow < 20% mean 

annual runoff  

vs  

 #  WBs with EF 
minimum flows 

Average EF 
minimum flow 

vs 

average annual 
natural runoff 

(%) 

Duero 12,777 3756 29.4 209/404 21 

Tajo 7,865 3002 38.2 16 /18 12 

Guadiana 4,869 2358 48.4 134/134 2 

 

In addition to this, there are significant differences in geography (e.g. in the Duero basin most of 
upstream basin is concentrated in highlands and water runs from that part to the low plains in the 
middle basin, whilst in the Guadiana basin smaller mountain ranges are scattered all over the basin 
altering with low plains and valleys), and in river characteristics (e.g. most of the rivers in the Duero 
basin are permanent courses with significant relation with the aquifers in the mid part of the basin, 
whilst in the Guadiana basin a higher number of rivers are not permanent and have small surface run-
offs all year long) that explain partly the difference in e-flows that have been assumed by river basin 
authorities.  

When moving from theory to practice, however, several shortcomings jeopardize the ability of the 
established e-flows to mitigate the impact of flow regulation by dams and other hydraulic 
infrastructure on the ecological status of Spanish rivers. These include: 

 in most water bodies e-flows define only minimum flows, and do not consider maximum 
flows, change rates, and high flows; 

 the established minimum flows are lower than the 20% of the mean annual runoff in more 
than half of the water bodies with e-flows; 

 habitat simulation methods to calculate e-flows have been applied in a very limited number 
of water bodies; 

 intra-annual variability of the defined e-flows is absent or very low, leading to the 
homogenization of flows across the year; 

 active involvement of stakeholders is rarely used as a mean to adapt existing uses to the e-
flows as required in the legislation; 

 the e-flow monitoring program has a limited geographical scope and does not assess the 
ecological response to e-flows, which is fundamental to improve the effectiveness of this key 
management tool. 

 

5. Spain – gaps on the RBMP analysis 

Despite the fact that Spanish River Basin Authorities have improved the assessment of ecological 
status in the river-type water bodies (now characterized in 99% of the water bodies), this was 



performed without using fish- and phytoplankton-related indicators in most river basins. This has led 
to an overestimation of the number of water bodies classified as having a good ecological status, and 
the accuracy of the current classification of the hydrological regime alteration has been questioned 
in the public consultation for all three generations of RBMP’s. 

The Spanish legislation explicitly links the main objective of ecological flows to the improvement of 
the ecological status of rivers. Nevertheless, in most water bodies the establishment of ecological 
flows has focused only on the definition of minimum flows, and it is not based on the establishment 
of an explicit link between flow alteration and ecological responses at water body level, but rather on 
the application of a common calculation approach and method to all water bodies. Thus, a greater 
effort should be made to calculate and apply all ecological flow variables (minimum, maximum, rate 
of change, etc.) Also, there is a lack of understanding of the benefits and socioeconomic costs of these 
ecological flows among users, water managers and the society in general that limits severely its full 
implementation. This case-by-case approach has been seen traditionally as time consuming and 
methodologically challenging, but it would surely help to adjust ecological flows to the water needs 
of each river stretch and thus better contribute to improve its health. 

In addition, the existing monitoring programs of ecological flows in Spain do not include an evaluation 
of the effectiveness of these regimes to improve the ecological status of the water body. They do not 
include an evaluation about ecological effects on ecological parameters, which is a clear area of 
improvement. E-flow monitoring programs currently focus on the degree of compliance with the 
flows set by the River Basin Authorities, but data is collected in very few (estimations are less than 
15%) of river-type water bodies where minimum flow is defined. In addition, there is a significant 
number (more than 500 from the estimations) of monitoring sites that potentially could be suitable 
to monitor compliance with ecological flows. In the draft RBMPs (2021-2027) presented for the public 
consultation process (year 2021) most PoM include measures to improve the assessment and follow-
up of the implementation of eflows in the coming years. Although this can surely contribute to reduce 
the gap between eflows and its impact on ecological status of the water bodies, the lack of clarity on 
what these measures would actually include poses some doubts about the improvements that can 
be expected.  

Moreover, due to drought spells it is fairly common (in more than 35% of the water bodies, according 
to estimations) to have episodes of non-compliance even with the minimum ecological flows. 
Repeated episodes in the same water bodies might point to the need to apply enforcement measures 
such as fines to the responsible water users or the need for additional complementary actions to 
avoid further ecosystem deterioration. This requires not only specific data collection activities but 
also an in-depth analysis of the reasons for noncompliance. The current Special Plans for Droughts 
adopted in al Spanish river basin districts have a specific objective to assess and provide additional 
measures to reduce the impact of these episodes on water bodies and ecosystems. However, the 
only measures stated are related with the lowering of the ecological flow’ regimes required in case a 
persistent and especially severe drought spell occurs (meaning that in this case the RBA actually does 
not incur in incompliance of this eflow requirements by law, even if damages to the status of water 
bodies took place) 

The design of monitoring programs need to improve the understanding of the relationships between 
different aquatic species and changes in the hydrological regime is still a pending issue. Even a 
simpler, and fully available in terms of data, comparison of minimum eflows adopted with the natural 
distribution of river flows registered in each water body historically is lacking. To this regard it should 
not be limited to ecological outcomes, but needs to include social and economic outcomes to 



demonstrate the benefits of e-flows to stakeholders, politicians, and the general public, thus helping 
gain public support. 

 

a. 3rd cycle RBMP’s analysis7 

Draft River Basin Management Plans for the period 2022-2027 reveal an increase of river-type water 
bodies with fixed minimum flows, but such advance is not implemented for other flow regime 
components nor for other essential issues such as the relation between e-flows and the state of water 
bodies. 

In the case of the Duero, excessively low minimum flows can be detected, even in water bodies 
included in Natura 2000 sites – that is for example the case of the Pisuerga river, where the minimum 
flow is only 10% of the natural average flow, and even lower (5-6%) for the Arlanzón river. Such 
extreme values result from the adoption of the Net Potential Habitat lowest possible value allowed 
by the Instrucción de Planificación Hidrológica. Furthermore, there is a minimal seasonal modulation, 
excessive maximum flows and lack of change rates downstream of many reservoirs. 

Another significant case is the Tajo, where the Supreme Court ruling forced the definition of minimum 
flows for all river-type water bodies, but no efforts have been conducted to increase knowledge, 
collect data or analyse the effects of previous planning cycles. The result is rather arbitrary and strictly 
hydrological. On the other hand, change rates, maximum flows and flood flows are only applied to a 
limited number of water bodies, and with poor understanding of its significance, by overlooking the 
impacts of e.g. excessively high flood flows or extreme change rates resulting from hydropower 
production. 

Furthermore, in the case of the Guadiana as for other river basins, there are unjustified cases of non-
compliance and there is no assessment of the impact of defined e-flows on the status of water bodies, 
revealing a continuing priority of water planning on attending demands rather than achieving the 
environmental goals set by the WFD8. 

 

6. Proposal for adequate e-flows on transboundary water bodies 

Together with experts from the Polytechnic University of Madrid (UPM) during 2021, in the 
framework of the consultation process of the Spanish draft RBMP’s (2022-2027), we have developed 
and tested a methodology to assess the environmental performance of different scenarios of e-flows 
on specific transboundary waterbodies9. 

This method was applied to six different transboundary water bodies, four of which based on the 
hydrometric control stations for the Albufeira Convention, as depicted in Figure 1 below. Two extra 
stations were added to the Guadiana border station of Pomarão, given the dispute over water 
resources in this final stretch of the river: one in the Chanza dam, where unconsented abstractions 

                                                           
7 Based on the FNCA analysis presented in https://fnca.eu/biblioteca-del-agua/directorio/file/2985-valoracion-
general-de-los-planes-hidrologicos-del-tercer-ciclo  
8 This has been highlighted in the comments presented by WWF Spain to the draft RBMPs of Duero, Tajo, 
Guadiana and Guadalquivir (2021). In light of the contents presented by the RBA, there is a lack of clear actions 
to improve the ecological flow regime defined.  
9 Fernández Yuste, T; Martínez, C.; et al. (2022) - Caudales Ecológicos: un patrimonio esencial para la 
biodiversidad de España y Portugal. Universidad Politécnica de Madrid, WWF España 



are carried out by Spain; the other downstream in in Puerto de la Loja, covering the upper estuary 
and bordering section where a flow regime was never adopted. 

The virtue of the tested method is that: 

(i) it is based on hydrological data already available and registered by water authorities, 
(ii) requires limited human and technical resources to carry out a wide range comparison of 

different science-based methods for defining e-flows regimes, 
(iii) it informs the decision taking process with objective criteria on which e-flow regime to 

choose, considering the environmental performance an relation to the natural flow 
regime, 

(iv) different management and allocation criteria can be added to the final decision process 
and compare the performance, so it is a good solution for water managers to justify their 
final decision. 

 

 

Figure 1 - Transboundary waterbodies tested for the e-flow proposal 

 

In fact, results for all stations show that different methods can be selected for different cases, that 
better suit the ecological requirements considered. In all 6 cases, suitable methods of daily flows 
could be selected that allow to fulfil both the ecological and the Albufeira Convention requirements, 
in some cases with reduced flows in particular parts of the annual run. On the contrary, many of the 
e-flows foreseen in the RBMP’s normative (particularly in the Tajo, and in the Badajoz and Chanza 



sections of the Guadiana) do not fulfil such requirements, even in cases where larger annual flows 
are considered. 

These results clearly highlight the need to review and redefine the e-flows set in the RBMP’s of both 
Portugal and Spain, because there is a clear and unjustified gap in terms of volume, seasonal 
variability and similarity to the natural regime registered. With the proposed methodology all the 
different components (starting from the minimum flow regime) can be estimated, compared with 
each other and adjusted to the overall criteria of the water manager. Thus, it provides a solution for 
local definition of e-flows (set of case by case scenario design using different hydrological methods), 
but also for later follow-up and wide range comparison of different regimes in distant river basins, as 
the indicators for the assessment are the same. 

 

7. New e-flows proposal / Conclusions 

ANP|WWF and WWF Spain have worked intensively to promote the adoption of environmental flows 
that are appropriate to the requirements of Iberian rivers. Although over time the knowledge of the 
needs of rivers has improved, in the opinion of WWF, the reality is that the environmental flows 
defined in the current river basin management plans are insufficient, in terms of the number of 
stretches with a defined regime, the different components established (in most cases these are 
minimum environmental flows with no spatial and temporal variability), and their ability to improve 
and conserve the good status of the rivers and ecosystems that depend on them. 

The new e-flow regime proposal presented herein for six different transboundary waterbodies, has 
developed and tested a novel procedure that allows the performance of different minimum 
environmental flow scenarios, calculated using various scientifically proven hydrological methods, to 
be evaluated in an objective manner. It uses the official data that is currently recorded by the water 
authorities and involves a relatively small "demand" on technical and human resources in order to 
define these environmental flow scenarios. This assessment of how the different scenarios perform 
allows managers to compare the different options, for each water body, and to propose a regime 
adjusted to the natural regime with adequate environmental performance. The final decision will 
depend on other factors not exclusively related to the environmental aspect, but which can easily 
incorporate this into the final phase of the method, in order to enrich the comparison and make a 
justified and justifiable decision. 

To present the conclusions of this work, we have chosen to pair them with the challenges identified 
and the results obtained, as shown in the Table below. 

 

CHALLENGE RESULTS CONCLUSIONS 

There is a need to 
update the set of 
hydrological 
methods for 
estimating 
environmental flow 
scenarios 

- Five hydrological methods with the capacity to 
generate more than 15 scenarios have been 
applied, although between 10 and 13 have been 
analyzed, depending on the characteristics of 
each water body. 

- The method represents an important 
quantitative leap with respect to the two 
hydrological methods established in the IPH. 

Applying updated hydrological 
methods facilitates more and 
better environmental flow 
scenarios. 



- It is also a qualitative leap, as verified up-to-
date methods are applied. 

It is necessary to 
establish criteria to 
assess the 
environmental 
performance of the 
scenarios and their 
water use 
efficiency 

- To evaluate the environmental performance of 
the scenarios, the 50th percentiles of seasonality, 
magnitude and variability of the natural flow 
regime have been used as a reference, 
generating the corresponding indicators. 

- The environmental demand has been 
considered an indicator of the water resource use 
in each scenario: Annual contribution of the 
scenario/Average annual contribution of the 
natural regime. 

- These indicators: i) are versatile, because they 
can be applied to the scenarios generated using 
any method; ii) are not very demanding in terms 
of human and technical resources, and can be 
obtained from the same data used by the water 
authorities; iii) provide a quantitative 
assessment, which is objective, easy to interpret 
and suitable for consultation processes; iv) their 
application is not designed to provide a "win-win" 
scenario; v) are designed to compare alternatives 
and to facilitate a final justified choice when other 
information, factors, determining factors and 
opportunities are presented. 

- Applying them to the cases studied has shown 
that there is no single hydrological method that 
always gives the best results. 

- There is, therefore, no method that is generally 
applicable to all water bodies. 

The methodology developed 
allows the scenarios to be 
assessed objectively, allowing 
the manager and other 
stakeholders to easily interpret 
both the suitability with respect 
to the natural regime and the 
water resources required. 

Shortfalls between 
the real regime and 
the selected 
scenario need to be 
assessed so that 
they can be 
characterized and 
opportunities to 
eliminate or 
mitigate them can 
be addressed 

- Once the specific environmental flow regime has 
been selected, when compared to the real regime 
corresponding to the median, shortfalls have 
been identified that simply implementing the 
environmental regime does not resolve. 

- It is possible that legal, social or economic 
constraints may not allow these shortfalls to be 
corrected, but, for the sake of transparency, this 
should be acknowledged and possible mitigation 
strategies should be evaluated. 

Analyzing those shortfalls that, 
with respect to the natural 
regime corresponding to the 
median, the environmental flow 
regime does not resolve, is an 
essential step towards offering 
managers, stakeholders and 
society in general, complete 
and transparent information on 
the status of our water bodies. 

Better knowledge 
of the real regimes 
of the water bodies 
is needed 

- The absence of monitoring station records for 
several of the water bodies studied has made it 
impossible to either characterize the current 
hydrological status or assess the shortfalls. 

- This is an important limitation because it is clear 
that the effect of implementing an environmental 
regime in a water body cannot be assessed if the 
current state of the hydrological regime is not 
known. 

It is necessary to make further 
progress in our knowledge of all 
the flow regime components, 
based on complete and updated 
data from monitoring stations, 
as well as meteorological and 
hydrological variables that allow 
us to infer the natural regime 
which can then be 
approximated with the 
environmental flow regime. It is 
also necessary to extend the 
network of monitoring stations 



and implement studies to 
estimate the real flow regime in 
those bodies of water for which 
no information is available from 
the monitoring stations. 

It is necessary to 
evaluate the 
scenarios included 
in the River Basin 
Management Plans 
(2022-2027) 

- For some of the water bodies studied, we found 
low scores -indicating low environmental 
performance- for the environmental flows 
established in the draft basin Water Management 
Plans. 

- Applying the proposed indicators to the 
environmental flows of the 3rd planning cycle 
would be a starting point for the future 
implementation monitoring programme. 

It is advisable to apply the 
indicators used in this method 
to the environmental flows 
established in the 3rd planning 
cycle. If not to all water bodies, 
at least to the most strategic 
ones, to the most controversial, 
and to those linked to Natura 
2000 areas. 

The flow regimes 
established in the 
Albufeira 
Convention must 
be revised so that 
they "...ensure 
good water status, 
in accordance with 
their ecological 
characteristics" 
(Art. 1 of the 
Additional Protocol 
to the Albufeira 
Convention) 

- Of the four bodies studied for which Albufeira 
establishes a minimum contribution regime, three 
establish quarterly and annual volumes [Cedillo, 
Saucelle and Azud de Badajoz (Guadiana VII)], 
with the sum of the quarterly volumes being less 
than the annual volume. For this reason, there is 
no precise seasonal -quarterlydistribution pattern 
for the annual volumes. For the annual 
contribution to be considered a minimum 
environmental flow, it is necessary, in addition to 
environmentally accrediting this estimation, to 
incorporate an appropriate seasonal distribution 
pattern. 

- In Pomarão, Albufeira requires only 2 m3 /s per 
day, with no minimum values set, either quarterly 
or annually. This flow represents an annual input 
of only 1.5% of the average natural annual input, 
a figure which clearly discredits any attempt to 
label it as environmental flow, not to mention the 
ecologically unacceptable fact that it assumes a 
constant minimum regime. 

- The draft of the Douro Plan establishes no 
environmental flows for transboundary water 
bodies, leaving this aspect to the Albufeira 
Convention. In the participation process for the 
Tagus Plan, it was indicated that, for the final 
draft, this would also be the proposal. In the case 
of the Guadiana, the minimum flow regime 
established for the Guadiana VII body does not 
comply with the Albufeira Convention. 

In the case of transboundary 
bodies, the competent bodies of 
the Albufeira Convention must 
be made aware of the need to 
thoroughly review the flow 
regimes. 

For this review, updated 
methods, techniques and data 
must be applied to determine 
the flow regimes with criteria in 
line with the new wording of 
Art. 16.1 of the Albufeira 
Convention and Art. 1 of the 
Convention Revision Protocol. 

 

As a final conclusion, it can be pointed out that this work provides knowledge, innovation and a 
practical solution to the problems encountered by managers when defining and justifying the 
implementation of an environmental flow regime, which contributes to improving the water bodies 
in accordance with the requirements of the Water Framework Directive. In this sense, it 
complements the clearly needed efforts to advance our knowledge of hydrobiological methods for 
defining these flows, as well as studies that make it possible to infer the response of the biological, 



hydromorphological and physical-chemical indicators that are used to assess the status of 
waterbodies in the framework of river basin management plans. 

ANP|WWF and WWF Spain jointly underline the fact that environmental flow regimes are essential 
for maintaining the structure and functions of rivers and the ecosystems that depend on them. Spain 
and Portugal have adopted the Water Framework Directive and, despite not being expressly defined 
in the European regulation, the environmental flow of a surface waterbody has to be understood as 
the volume of water that must flow through a watercourse, in an appropriate time and manner, to 
ensure it complies with its environmental objectives. 

 

 

Figure 2 - The mouth of the River Chanza flows into the River Guadiana, downstream of the Chanza Dam, on 
the border between Portugal and Spain (Source: Rafael Seiz/WWF Spain) 

 

 

8. Recommendations 

 

The scientific and applied knowledge of how to determine environmental flows has received an 
enormous boost in recent years. The conditions are now in place to establish new paradigms in the 
conservation of river habitats, by restoring the flows necessary to recover their functions, assets and 
services for society. Therefore, in light of the results of the work carried out, and particularly of the 
new e-flow regime proposal conducted for six transboundary waterbodies in the Douro, Tejo and 



Guadiana river basins, ANP|WWF and WWF Spain would like to make the following 
recommendations: 

 It is necessary to improve the definition of environmental flows in a holistic way, by applying 
hydrological, statistical and integrative methods that better mimic the seasonal variations 
that condition the biodiversity and dynamics of rivers. It is also necessary to increase the 
number of experimental environmental flow scenarios generated with hydrobiological 
methods and to adequately validate the results in order to confidently extend the application 
of this type of method. 

 It is necessary to encourage the water authorities to draw up instructions for the 
implementation of environmental flows, and to establish standards and inter-calibration 
processes, with which to expand the indicators of the good status of surface waters. For 
example, one indicator could be the elimination or attenuation of the shortfalls between the 
recorded real regime and the defined environmental flow regime. 

 It would be appropriate to amend the basic water legislation in relation to environmental 
flows. In particular, the water management planning instruction (IPH) should be modified to 
achieve more ambitious objectives for environmental flows, related to the status of water 
bodies, through a qualitative and quantitative methodological improvement that would also 
allow decisions to be made on the basis of a transparent mechanism for weighting different 
defined flow scenarios. 

 The idea that a universal method for calculating environmental flows can be implemented 
for a country, or even a river basin as a whole, must be discarded. The optimal method must 
be selected through a procedure that contrasts the best features of different scenarios and 
compares them with each other in order to choose the most appropriate for each type of 
river section. 

 It is necessary to move towards a concept of environmental demand in the definition of 
environmental flows that takes into account the needs of the river ecosystem as a whole 
(including sediment flow) in addition to the maintenance of its ecosystem functions and 
services. Likewise, the specific water needs of ecosystems and protected species must be 
taken into account. These condition the values of the environmental flow components: 
maximum, minimum, flood flows, rates of change, seasonal variations, and so on. 

 Drought Management Plans must respond to the threats climate change poses to aquatic 
ecosystems, proposing measures to protect these, and not shielding non-compliance with 
environmental flows to the point of absurdity, justifying a reduced environmental flow 
regime below the needs of the ecosystems. 

 It is necessary to rigorously apply the concept of the environmental flow (with all its 
components) as a preliminary restriction to water usage. In some cases this may lead to 
reduced demand to ensure adequate circulating flows in the interests of the sustainability of 
the system. 

 It is necessary to anticipate and avoid the consequences of irrigation modernization 
associated with reduced irrigation returns and increased consumption (rebound effect as a 
consequence of the Jevons paradox), on the environmental flow regime at basin level and its 
negative impact on the status of water bodies. 

 The scientific community and policy makers need to highlight the value of healthy aquatic 
ecosystems and their benefits for society, in order to convey the importance of establishing 



an appropriate and comprehensive environmental flow regime that maintains the basic 
structure and functions of these ecosystems. 

In what particularly concerns the Albufeira Convention, cornerstone of hydro-diplomacy relations 
between the two Iberian countries, ANP|WWF and WWF Spain would like to propose the following 
recommendations: 

 Adequate e-flow regimes in all its components, and in the terms that were previously 
proposed, need to be incorporated in the Additional Protocol signed in 2008, as the basis for 
the temporal total amounts (daily, weekly, quarterly and yearly) agreed between the parts – 
these amounts have to be defined in multiple river sections and not only at the border and 
estuaries, and must be understood as primary river flows, prior to any other uses and 
abstractions, in order to fulfil the obligations of the EU Water Framework Directive; 

 Particularly in the case of the lower Guadiana, these e-flows need to be urgently determined 
as, contrarily to what was agreed in 1998, studies to determine it were never concluded. 
Furthermore, against the most basic precautionary approach that ought to be assumed, both 
countries have already implemented (in the case of Spain) or are planning for (in the case of 
Portugal) direct abstractions from the international river stretch (or vicinity tributaries) 
without knowing what are the real needs of the riverine ecosystem (including the sensitive 
estuary), and without even having agreed on temporal flow regimes as was determined for 
the border sections of the Douro and Tejo. 

 

________________________________________________________________________________ 

ANP|WWF Portugal & WWF Spain, April 2022 


