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1. Introduction: Talanoa Dialogue 

1.1. Talanoa: The Concept 

‘Talanoa’ is a Tongan word which, however, indicatesto a concept considered to be Pan-Pacific. 

Talanoa research builds upon Talanoadialogue as a long-standing, Pasifika cultural practice. 

Prescott (2008) and Fa‘avae et al. (2016, p. 140) noted that as “an oratory tradition, Talanoa is a 

concept recognized in Samoa, Fiji, Tonga, Cook Islands, Niue, Hawai‘i and the Solomon Islands.” 

The concept does carry a “diversity of meanings” (Tagicakiverata & Nilan, 2018, p. 3) across these 

different Pasifika contexts. This diversity of meanings reflects cross-cultural differences in 

understandings of Talanoa as an everyday cultural practice or way of being. However, across 

these various contexts, Fairbairn-Dunlop (2014) stated that “Talanoa is a traditional form of 

knowledge sharing that is often firmly rooted in the community, and takes place orally and in 

person”. 

Outwardly, Talanoa can be referred to as a conversation, a talk, an exchange of ideas or thinking, 

whether formal or informal. It is almost always carried out face-to-face. Tala means to inform, 

tell, relate and command, as well as to ask or apply. Noa means of any kind, ordinary, nothing in 

particular, purely imaginary or void. Churchward (1959), in the Tongan dictionary he compiled 

for the Government, described Talanoa as to talk (in an informal way), to tell stories or relate 

experience (p. 447). Churchward (1959) mentioned that “Talanoa also means to command, tell, 

relate, inform and announce, and means common, old, of no value, without thought, without 

exertion, as well as dumb (unable to speak).” He also, concluded that“Talanoa, then, literally 

means talking about nothing in particular, and interacting without a rigid framework.” 

1.2. Talanoa Research: What Is It? How Does It Work? 

Along with qualitative research, grounded theory, naturalistic inquiry and ethnography, Talanoa 

belongs to the phenomenological research family. Phenomenological research approaches focus 

on understanding the meaning that events have for participants (Patton, 1991). As Bishop (1996) 

suggests, “Talanoa's philosophical base is collective, orientated towards defining and 

acknowledging Pacific aspirations while developing and implementing Pacific theoretical and 

methodological preferences for research.” He also added“Talanoa removes the distance between 

researcher and participant and provides research participants with a human face they can relate 

to.” This method of research builds onrelationships, the foundation on which most Pacific 

activities are built (Morrison et al., 2002). Whilst it is similar in approach to narrative research, 

Talanoa is different in the sense that participants in a Talanoa group will provide a challenge or 

legitimation to one another's stories and shared information. Because Talanoa is flexible, it 

provides opportunities to probe, challenge, clarify and re-align. It should thus create and 

disseminate robust, valid and up-to-the-minute information. 
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The main features of the Talanoa Dialogue are as follows: I− The dialogue should be constructive, 

facilitative and solutions oriented. II− The dialogue should not lead to discussions of a 

confrontational nature in which individual Parties or groups of Parties are singled out. III− The 

dialogue will be conducted in the spirit of the Pacific tradition of Talanoa, namely: 1) inclusive, 

participatory and transparent dialogue; 2) storytelling, to build empathy and trust; 3) building 

common understanding to advance knowledge; 4) improved decision making for the collective 

good through platforms for dialogue (Stakeholder Platform); and 5) informing better decision-

making by focusing on the benefits of collective action. 

1.3. Talanoa: A Research Methodology 

The Talanoa Dialogue is operationalized in TALANOA-WATER through an iterative co-

generation process involving five major steps: co-design, co-development, co-evaluation, co-

identification and co-implementation 

The Talanoa Dialogue will foster an open and inclusive environment, devoid of blame, where 

stakeholders and scientists share stories and exchange points of view, so to effect decision-making 

through consensus-building. The operationalization of the Talanoa Dialogue concept to effect 

decision making is done through an iterative stock-taking process involving steps, namely: 1) 

stakeholders and scientists co-design credible climate and socioeconomic scenarios, and 

sustainable Basin Determined Contributions (BDCs); 2) co-design of relevant transformational 

adaptation strategies, including financial mechanisms and partnerships to secure cost recovery 

and sustainable investment; 3) co-development of modeling efforts (including the use of 

stakeholders’ models in the modeling framework, e.g. river basin authorities’ own hydrologic 

models); 4) co-evaluation of adaptation strategies, combining mechanistic modeling outputs with 

heuristics and inductive reasoning (e.g. leveraging on stakeholders’ experience to speculate upon 

the consequences of a given transformational adaptation strategy) so to identify  strengths and 

vulnerabilities to selected strategies; 5) co-identification of the robust strategy with the highest 

potential attending to the IWRM criteria of efficiency, equity and sustainability; and 6) science-

policy collaboration in the deployment of selected strategies through co-implementation. Note 

that as a result of continuous interaction and deliberation among stakeholders and scientists, a 

likely outcome of the co-identification stage is to reset the analysis considering 

alternative/additional strategies, model settings and/or scenarios/BDCs. The result is an iterative 

‘stock-taking’ co-generation process, where stakeholders and scientists learn from each other, 

collectively create knowledge and build consensus, until a decision is agreed upon and 

collectively implemented.  

The operationalization of the Talanoa Dialogue concept into the stock-taking co-generation 

process is detailed in Deliverable 4.1 of this project (D4.1).  

 

1.4. The Champion Team 

To ensure that the project Consortium considers and responds adequately to the 

recommendations and suggestions from the Stakeholder Platform and Talanoa Dialogue in the 

https://talanoawater.com/wp-content/uploads/2023/02/wp2-d4.1-guidance-document-for-labs.pdf
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pilot water laboratories a Champion Team have been setup by mid-June 2022 including one 

representative for each WP.These champions are a key mechanism within TALANOA-WATER 

for the partners to prepare for and follow-up from the Talanoa Dialogue, encouraging knowledge 

sharing, peer-learning and the incorporation of relevant innovations and developments, avoiding 

weak/inconsistent or unbalanced engagement of stakeholders in co-generation. 

The impact champion team meets periodically, before and after each science-policy workshop, 

updating its member on the outcomes from the previous round of engagement activities, 

including but not limited to workshops, and formulating suggestions and indications to WP 

leaders and Lab coordinators.In this stage of the TALANOA - DIALOGUE process the team 

activity focused on definition/discussion on appropriate impact and performance indicators to 

measure work and goals’ achievement. 

The implementation status of the proposed indicators should be assessed in all labs by the lab 

scientific coordinator (GPAI in the Egyptian lab, INRAE in the French lab, CMCC in the Italian 

lab, USAL in the Spanish lab, INAT in the Tunisian lab, AUB in the Lebanese lab). For this 

reason,workshop organizers and Lab coordinators are requested to keep track of the indicators 

during workshops and other stakeholder meetings, and specifically also in the 

workshop/meeting minutes, to provide feedback to the team for the periodical meetings. 

Hereafter follows a summary of the proposed indicators to keep track of progress in stakeholders’ 

engagement through TALANOA-DIALOGUE: 

Indicators with focus on balanced and inclusive involvement  

1. % of women that are part of the water laboratories (attending, reporting, contributing) 

and WS. 

2. Number of gender dis-aggregated feedback (particularly on adaptation strategies) 

collected during workshop. 

3. Number of different types of organization involved in the Laboratories. 

Stakeholders' involvement indicators  

1. Numbers of cards/ideas/tools used to collect feedback in the workshops (e.g., 

questionnaires, boards, games) listed in the minutes. 

2. Number of specific feedbacks collected towards WPs in the workshops. 

3. Overall duration (number of days) of stakeholders’ meetings carried out in the laboratory 

between each workshop. 
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4. Number and type of other channels for interaction with stakeholders (besides 

meetings/workshops such as mail, social media groups) + number of interactions per year. 

Indicators on WP response to Stakeholders 

1. Number of specific feedbacks addressed in WPs before next workshop. 

2. Number of feedback surveys collected from stakeholders on their involvement (e.g. WP1 

post-workshop feedback and WP1 mid-term feedback from the stakeholders on the level 

of engagement, could be anonymous).  

3. Number of stakeholder models incorporated into the modeling framework in WP3 (e.g., 

AQUATOOL in Spanish lab). 

4. Number of scenarios co-designed by Stakeholders modeled in WP3 (and % over total 

scenarios simulated - ideally it should be 100%). 

5. Number of TAP co-designed by stakeholders modeled in WP3 (and % over total TAPs 

simulated - ideally it should be 100%). 

6. Number of TANALOA representatives participating to events organized by stakeholders. 

7. Number of meetings (including workshops) shared minutes validated with stakeholders 

(for WP4) 

8. Number of communication outcomes (press releases, twits, posts, articles...) produced 

directly by a Stakeholder, including the number of communication outcomes directly 

from water labs (for WP5). 

9. Number of participations of TALANOA water lab coordinators/partners/stakeholders in 

workshops of another water lab 

Outcomes of the Champions Team work across labs will be included starting from the next 

annual TALANOADialogueReport (II).  

Concerning dissemination and exploitation the Champions Team aims at monitoring realization and 

proposing ways of improving exploitation.Further goals are planned closer to project end 

(including building and measuring ability of the project research and applications to be 

sustainable beyond its lifetime, by means of initiating fundraising activities and building lasting 

dissemination initiatives that maximize the project’s impact also after the project ends).  
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1.5. Some Possible Concerns and Limitations 

Researchers and other partnershave to be mindful of some limitations of Talanoa, its research 

validity and reliability, so it is suggested to establish trustworthiness among the 

researcher/practitioners and stakeholders. Through the information gathered inTalanoadialogue 

and meetings, participants may challenge the other group’s stories, so the researcher needs to 

made judgment based on her/his discretion. 

Having planned many rounds (through workshops) of interaction gives floor for understanding 

and evidencing limitations along the way and take corrective actions in the next 

round/workshop.For example, after first rounds of interaction a few shortcomings have emerged, 

i.e.,engaging underrepresentedcategories (such asfarmers for the French Laboratory) or key 

persons (such as public officials) in the dialogue. It is also necessary to maintain a proper balance 

in interactions to avoid overstressing Stakeholders and ensure their continued participation. In 

fact, ensuring a continued interaction is a primary concern of TALANOA-WATER that is 

addressed through tailored exploitation and dissemination, active stakeholder engagement by 

means of tools such as direct polls andserious gaming (for which a specific training session has 

been activated during the first General Assembly held in Montpellier in December 2022), and the 

production of actionable science. The Champions Team has been set up to ensure that the Talanoa 

Dialogue also takes into account the feedback received from stakeholders. To this end, in this first 

stage, all labs are tracking the dialogue outcomes by written means (minutes, fact sheets) and by 

means of monitoring indicators (see previous section non-Champion Team). 
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2. The Talanoa Water Dialogue and The Underpinnings of the Development, 

Implementation and Advancement of Transformational Adaptation 

TALANOA-WATER aims at informing and catalyzing the adoption of robust transformational 

adaptation strategies to water scarcity under climate change that contribute to the Integrated 

Water Resources Management (IWRM) objectives of social equity, economic efficiency and 

environmental sustainability. Specifically, TALANOA-WATER will explore transformational 

adaptation strategies that combine complementary and mutually reinforcing (1) nature-based 

solutions (e.g. natural water retention), (2) technological innovation and climate/water services 

(e.g. non-traditional water sources, irrigation services advising the timing and intensity of 

irrigation and optimal protection of crops against extreme climate events), (3) risk management 

and financing instruments (e.g. payment for ecosystem services, insurance) and (4) economic and 

behavioral incentives (e.g. water charges, water markets, voluntary agreements). The following 

questions will be answered based on the conditions and the adopted strategies of each water lab 

(Figure 1). 

Figure 1: The three guiding questions of Talanoa dialogue to be answered by each lab based on 

its conditions and adopted strategies  



Deliverable 1.2–Talanoa Dialogue Report I  
 

14 
 

By summer 2022 all the labs interacted with stakeholders in the firstscience-policy workshop, in 

which researchers framed and started to develop the lab activities following the above-presented 

TALANOA dialogue structure. The first round of interactions clarified the purposes ofthe lab 

activities, the roles of involved people, the challenges, and initiated the process to identify 

possible solutions and tools. Furtheroutcomes of this first interaction, as well as otherongoing 

and future interactions, will be included in the next release of this Deliverable (Talanoa Dialogue 

Report II). Below we report the main advances in each lab. 

2.1. Spain 

2.1.1. Where Are We? 

The Spanish Water Lab is the Cega River Sub-basin. The Cega Sub-basin is located within the 

Douro River Basin (DRB), the larger river basin in the Iberic Peninsula, in the central Spanish 

plateau (Figure 2). 

Figure 2: Agricultural and urban land use in the Cega River Sub-basin. 
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The area is characterized by a Mediterranean climate with rigid (frequent sub-zero temperature) 

and wet winters, and dry and hot summers. The average temperature ranges between 8ºC and 

13ºC and the average rainfall over the period 1940-2017 is 495.49 mm/year, with an average ET of 

421.18 mm/year (DRBA, 2021). If we compare the historical time series (1940-2018) with a more 

recent and shorter series (1980-2018) we can observe a significant decrease in rainfalls (-4.1%), 

and an increase in the average temperature of 0.3º C, consistent with climate change predictions 

for the area (DRBA, 2021).  

The lower and middle stretches of the Cega Catchment comprise some of the most productive 

irrigated areas in the Douro River Basin, featuring high value-added horticultural crops such as 

carrots, garlic, onion or leek (21% of irrigated surface), whose profits range between 3,528 and 

8,679 EUR/ha—significantly higher than the 137 to 252 EUR/ha obtained from cereals, which are 

the main crop in the region (MAPA, 2019). Other relevant crops in the area include potato, alfalfa, 

sugar beet, wheat, barley and sunflower (see Table 1). Despite its relative water abundance, the 

Cega is a non-regulated river, and its volatile streamflow is insufficient to meet irrigation 

demand—particularly during drought years. This has led farmers to rely on the local aquifer of 

Los Arenales for water supply, both formally and informally (WWF, 2020). Los Arenales is a 

complex dendritic aquifer with a large water stock, which has allowed agricultural water 

withdrawals in excess of renewable resources for decades, leading to decreasing piezometric 

levels and growing concentrations of pollutants. Altered water flows due to over-abstraction have 

also caused recurrent peaks in arsenic concentrations in the aquifer, which constrain the local 

population to rely on tankers for urban water supply (DRBA, 2020). Back in 1998, the regional 

government declared the aquifer a “vulnerable” water body (BOCyL, 1998), and its ecological 

status since has been consistently deemed “poor” (DRBA, 2012, 2016a, 2020).  

Attempts to recover the good ecological status of groundwater bodies and restore urban and 

agricultural water supply include treatment plants to remove pollutants in urban areas, and the 

development of artificial groundwater recharge, notably through the Carracillo Groundwater 

Recharge in Tierra de Pinares, which has been welcomed by local irrigators and opposed by local 

municipalities like Gomezserracín.  

Another key challenge in the area is flood risk. The Cega River does not have any regulation 

infrastructure that substantially modifies its flow regime, and the river stretches downstream the 

Lastras de Cuéllar Dam construction site periodically experience flood events. 7 major flood 

episodes have been recorded in the area in the years 1948, 1961, 1962, 1966, 1996, 2013 and 2014, 

all of which exceeded a maximum daily flow of 90 m³/s (more than 23 times the average annual 

flow of 3.8 m³/s). The largest flood event was recorded in March 2013, and reached a peak flow 

of 250 m³/s (DRBA, 2016b). Areas damaged by floods have been largely agricultural, albeit urban 

areas have been affected as well, particularly in 2013 and 2014, where small parts of the towns of 
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Viana de Cega and Mojados were flooded. Despite the relatively favorable climate projections 

that predict a reduction in the frequency and magnitude of flood events in the Cega Catchment 

(Mentaschi et al., 2020), this risk has become a relevant political concern following the 2013 and 

2014 events in the area.  

Table 1: Agricultural land use in 2020 and average gross margin (2004 - 2015) in the Cega River 

sub-Basin: irrigated and rain-fed crops (DRBA, 2016a; ITACyL, 2019; MAGRAMA, 2020; 

MAPA, 2019) 

Crops Irrigated 

area (ha) 

Rain-fed area 

(ha) 

Gross Margin of 

Irrigated area (EUR/ha) 

Gross Margin of 

Rain-fed area 

(EUR/ha) 

Carrot 1 965  - 3 528 - 

Garlic 633 - 8 679 - 

Leek 664 - 8 215 - 

Onion 406 - 5 849 - 

Maize 1 668 - 708 - 

Wheat 7 452 69 274 252 247 

Barley 10 284 92 388 137 127 

Alfalfa 1 015 104 3 956 2 628 

Potato 3 587 - 6 191 - 

Sunflower 1 400 22 202 221 129 

Sugar Beet 2 356 - 1 519 - 

Wine grapes 1 326 4 298 2 579 576 

Other crops 7 644 44 126 - - 

To address the challenges above, the TALANOA-WATER project has engaged several 

stakeholders. As of now, the stakeholders have been identified and a rapporteur from the Douro 

River Basin Authority identified. The stakeholders gathered during the first project workshop in 

Salamanca in 29-30 September 2022 at Palacio San Esteban. During the first months of the project, 

stakeholder engagement remained a priority for the Spanish lab and several additional 

stakeholders joined the project. Table 2 displays the original stakeholders identified at the 

beginning of the project and the ones that have joined TALANOA-WATER project afterwards. 

2.1.2. Where Do We Want to Go? 

The main challenge of the Spanish Water Lab is represented by the increase in water demand 

driven by the expanding horticulture, mainly supplied with groundwater, which is causing the 

depletion of the deep aquifer. The adaptation strategies proposed (dam construction, managed 

aquifer recharge), while supported by local irrigators, have led to significant opposition from 

local municipalities, citizen platforms, and environmental groups. This has led to conflicts related 

to the deteriorating quantitative and qualitative status of water bodies (especially groundwater 

bodies) in the area caused by agriculture (fertilizer and pesticide non-point pollution) and the 
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overexploitation of the aquifer (arsenic contamination), as well the new planned infrastructures 

(the dam of Lastas de Cuéllar and the managed aquifer recharge in the Carracillo area).Most 

recently, and despite the positive financial and economic assessment, the dam construction 

project has been eventually excluded from the draft river basin management plan at the discretion 

of the river basin authority(DRBA, 2020). 

Table 2: Lists the original local stakeholders and the new stakeholders added to the project. 

Stakeholders 

identified at the 

beginning of the 

project 

Douro River Basin (River Basin Authority) 

Ministry for the Ecological Transition (National Ministry) 

FEDERDUERO (Association of irrigators) 

Hydropower operator [finally excluded - no contract has been awarded] 

AGROSEGURO (Pool of agricultural insurance firms) 

Plataforma Sí a las Fuentes del Río Cega (Citizen platform) 

WWF (NGO) 

New 

stakeholders 

involved 

Diputación de Salamanca (Local Government managing urban supply in 

the Salamanca province) 

University of Castille and La Mancha (experts in remote sensing, have 

applied Hidromore to the Cega lab).  

iCatalist, Universidad de Alcalá, Universidad Politécnica (experts in 

water resources management, part of the HLEAB) 

CEDEX (Public Agency) (pending confirmation) 

HEYMO Engineering (Private R&D in charge of developing the river 

basin management plan) 

Ad Hoc Group Water Scarcity & Drought (DG ENV) (pending 

confirmation) 

Technical Office¡ & River Basin Planning Office of the Douro River Basin 

Authority (River Basin Authority) 

 

Furthermore, water theft is a concerning issue in this sub-basin with the expansion of the irrigated 

areas and the increase in water use during drought events. To control and manage these 

challenges a wide use of remote sensing is necessary to identifythe areas in which is more water 

than allowed is used.  

Another crucial issue is the incorporation of the uncertainty analysis in the policy design, since 

most predictions used for policy analysis are deterministic.  

The dataused to setup the socio-hydrology modeling frameworkencompasses the remote sensing 

data to calculate the amount of water used in the sub-basin and a climate data obtained from an 
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ensemble of prediction models from ISIMIP and CMIP6, as well as microeconomic and 

macroeconomic data to run economic simulations. This information is used in uncertainty 

analyses via ensemble experiments to inform the decisionmakers and allow them to design 

policies capable of dealing with the changing conditions of climate and water availability under 

most plausible futures (i.e., robust).The remote sensing data was already producedwith the 

application of the WaPOR approach and Hidromore (conducted by University of Castille la 

Mancha) in the study area. In a next step, the information obtained willbe crossed with the 

allocation data already available from the basinauthority to obtain information on formal and 

informal abstractions.Climate, hydrologic and socioeconomic data has been also obtained and 

validated.  

Data was used to run a series of preliminary simulations in the lab using a hierarchy of coupled 

human and natural system ensembles, which was used to assess the consequences of climate 

change (climate system, hydrologic system) and adaptation (human system) over time in the lab. 

The modeling framework coupled multiple ecological and human systems building on ensemble 

experiments (AgMIP, 2022; CMIP6, 2022; ISIMIP, 2022) and socio-hydrology hierarchical 

structures to develop a comprehensive socio-ecological ensemble. Systems within the hierarchy 

were modeled with multiple models (multi-model ensemble) that were forced with alternative 

climate and water management scenarios (multi-scenario ensemble). The resultant hierarchy of 

ensembles was used to explore the consequences of climate change and adaptation under 

alternative scenarios and models for selected policies (identified through bilateral meetings ahead 

of the workshop), while accounting for cascading impacts across ecological and human systems. 

The results of the modeling framework for the period 2020-2050 were conveyed to the 

stakeholders leveraging on a serious game. Initially, stakeholders were presented the modeling 

framework, and the climate scenarios considered (identified from previous bilateral exchanges). 

Next,stakeholders were presented three predefined alternative policies among which to choose 

(see Figure 3). The stakeholder engagement process was dynamic, and stakeholders had the 

option to revise their policies every 10 years and propose alternative adaptation policies. As a 

result of the interaction with stakeholders, a ranking among proposed adaptation policies was 

established, and new adaptation policies to be tested in future modeling rounds were 

identified.The preferences showed by stakeholders towards proposed adaptation policies during 

the serious game is presented in Figure 4.  
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Figure 3: Card with alternative policies offered to stakeholders 
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Figure 4: Ranking of adaptation policies in the first serious game (1st workshop) 

The TALANOA-WATER modeling framework has served (in its basic setup), is serving and will 

serve to inform the design of dams and other infrastructures in the Cega and elsewhere in the 

DRB (with ongoing applications in the Órbigo and Carrión Catchments). Its replicability 

elsewhere has been assessed in a series of meetings with the Spanish Ministry for the Ecological 

Transition and Demographic Challenge for the development of a Decision Support System model 

in the Mar Menor (Southern Spain), starting from 23rd of June 2022 (first meeting).  

2.1.3. How Do We Get There? 

At present, the majority of the stakeholders have limited knowledge about the effects of the 

climate change on the Cega River sub-basin. Climate change predictions produced by the River 

Basin Authority in the river basin management plan include a single point prediction based on 

the IPCC scenario RCP4.5 and using a single input data (best estimate from climate change 

predictions) series to produce the output that represents the average impact per sub-basin (impact 

per sub-basin was only added in the last version of the plan, in the previous climate change 

impacts were produced as an average of the whole DRB) (DRBA, 2021, 2016a; IPCC, 2014). The 

non-inclusion of other climate scenarios and modeling uncertainty in the climatic assessment 

remains a major limitation of river basin planning in the Douro and elsewhere, especially to deal 

with the uncertainty related to future predictions. Uncertainty a key aspect that will be addressed 

by TALANOA-WATER in the Spanish and other labs in future simulations. 

Moreover, modeling tools will be further expanded to include the models currently used by 

stakeholders, most notably AQUATOOL, the Decision Support System used by the river basin 

authority for water allocation.  

In the past some of the stakeholders have already participated in the development of some 

innovative approaches to water management, including through the NAIAD, LIFE IP DUERO 

and RESET projects, and the re-naturalization of the Órbigo River. These projects included 

dissemination activities such as documentaries, TV programs, workshops, and others. We 

arebuilding on these relevant outcomes, adding climate change and water availability analysis 

and their economic repercussions, to ensure that the information conveyed highlights the critical 

role of uncertainty. We are collaborating with all stakeholders and particularly the DRB authority 

and the Ministry for the Ecological Transition, to ensure project outcomes are relevant.  

2.1.4. Key Messages of the 1st WorkshopTargeted to WPs (and specific tasks) 

WP1 – Engage 
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1.2- The workshop and the serious game have proven to be useful to improve dialogue and 

understanding between the different actors. The objective of the serious game has been to carry 

out a process of dialogue and empathy with the other actors, who have very different interests 

and assessments of the problems presented. The steps to follow were the following: Structuring 

the problem, Definition of objectives and responsibilities, Development of alternatives, Estimate 

the consequences of the alternatives, Evaluation of pros and cons, and Implementation. All the 

steps were addressed by the actors at various tables to encourage dialogue between people from 

different organizations and to develop different scenarios and strategies. 

 

WP3 – Modeling 

 

3.1- The first preliminary results of the Cega basin obtained through the microeconomic models 

and the hydrological model of Aquatool are presented. Stakeholders indicate that it is necessary 

to include macroeconomic models and agronomic models to address all possible scenarios.Most 

of the interested parties indicate that what needs to be resolved is the strategic vision, the 

coordination between different actors with more constructive communication and far from 

immovable positions, the governance capacity, and everything that has to do with the collective 

management of interests common. 

 

WP4 – Laboratories 

 

4.1- The interested parties indicate the possible adaptation strategies such as the modernization 

of irrigation, implementation of insurance especially for dry land, more efficient regulation, 

reduction in the use of water and also a more efficient use in an economic sense, investments in 

the improvement of canals and maintenance of aging dams, the distinction between surface and 

groundwater, and water pollution mitigation. 

 

WP5 – Exploit    

 

The progress of the projects will be disseminated and used in the water resilience initiative for 

economic resilience (WR4ER) of the Ministry of Ecological Transition and Demographic 

Challenge, in different international organizations (OECD, European Commission), and in the 

project "Integrated socioeconomic and environmental modeling using remote sensing data for 

the management of unauthorized water abstractions (IRENE)”. 
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2.2. France 

2.2.1. Where Are We? 

The French water lab is located in the Aude department and Aude River basin in Southern France. 

It includes (among others) two sub basins of the large Aude River basin: The Aude aval 

(“downstream”) and Aude Médiane (intermediary). The location can be visualized on Figure 5: . 

These sub-basins have been chosen because the water deficit between uptake and resource is 

concentrated there as well as the large majority of uptakes. The challenge set by the water basin 

management plan (PGRE, 2017) is to save about 30 Mm3 over 100 Mm3 that are withdrawn. More 

than 75% of the withdrawals are for farming. 

Figure 5: Location map of the French lab : Aude Médiane & Aval (seashore) 

The water management plan (SMMAR, 2017) (or Projet de Territoire pour la Gestion des Eaux, 

PGRE in French) has been elaborated without accounting for new uses or activities nor with 

climate change impact on the resource. Resorting to foresight is one of the future objectives of the 

water authority (EPTB Aude) to revise the PGRE in its next round (from 2023 on) and to align 

with the objective of the newer instrument PTGE which is in line with some of the TALANOA 

objectives. 
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In this area the rain and flow is expected to be reduced. As an illustration water deficit over the 

crop growth period of wine is expected to reduce from -507 mm to - 543 mm (RCP8.5) or from -

521 to -563 (RCP4.5) in the near future (2020-2050)1. Temperature increase will also cause an 

increase of evapotranspiration of soils and crops increasing the water demand of crops. The 

perception of climate change and water stress has been increased in the recent past with the 5/7 

last year’s being a series of relative to severe dry years. Also, a major heat event has observed 

during 2019. Late frost risk increases also, notably for wine which is the major crop of the area 

(earlier bud break makes the plant more advanced when April frost can still occur (example of 

the early April frost of 2020)). This picture makes farming in the area vulnerable to climate change 

(Table 3). 

Table 3:Extraction from CANARI calculator (“Passé recent”: 1980-2020; Futur proche = 2020-

2050. Moyenne = mean) – RCP 4.5) Source : https://canari-agri.fr/ 

Level (a) Sum of 

precipitation – RCP 

4.5 

(b) Number of days > 

35°C 

(c) Hydric deficit on 

the vine cultural 

cycle 

Passé 

Recent 

Future 

Proche 

Passé 

Recent 

Future 

Proche 

Passé 

Recent 

Future 

Proche 

Minimum 140.81 116.20 0.00 0.00 -822.72 -837.62 

Moyenne 669.35 647.86 2.91 5.90 -520.92 -563.31 

Maximum 1877.23 1592.63 27.00 30.00 31.80 -3.08 

 

The Aude River basin is a complex basin because it is a non-natural river basin because of the 

major water conveyance infrastructures around the “canal du Midi” with water uses for 

hydropower production, navigation/recreation, irrigation, drinking water and environmental 

issues. It is also characterized by inter-basin transfers. 

More details are given in the Plan de Gestion de la Ressource en Eau (SMMAR, 2017) that suggest 

an accounting exercises. 

This state of the art will be reactualized and validated in the first workshop that will be held on 

the 16th of June 2022 in Gruissan (Aude). 

 
1 Source : CANARI climate service Déficit hydrique sur le cycle cultural (mm) | CANARI (canari-agri.fr) for the 

SAFRAN mesh including Narbonne. This indicator is the cumulative daily water deficit (precipitation - ETP) over the 

development cycle of the vine, period from April 1 to September 30. 

 

https://canari-agri.fr/
https://canari-agri.fr/visualize/dc7435fe-be61-4d8d-bd36-647f60078d18
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The stakeholder involved are very diverse and those that are invited are all those that have been 

identified with having a stake in the water management. The list of stakeholders and their 

institution is available below: 

 

Table 4: Stakeholders of the Aude River Basin Lab 

Type Name Institution Position 

Collectivités Philippe Cluzel 

S.M.M.A.R. - 
Etablissement Public 
Territorial du Bassin de 
l'Aude 

Quantitative management – Water Lab 
Rapporteur 

Collectivités Etienne Balufin 

S.M.M.A.R. - 
Etablissement Public 
Territorial du Bassin de 
l'Aude 

Coordonnateur secteur Aude aval 
(SMDA / Berre et Rieu / Corbières 
Maritimes) 

Agence de l'état Simon Bernard AERMC Gestion quantitative 

Etat 
Thomas 
Lamailloux DDT de l'Aude. Chargé de mission gestion quantitative 

Etat 
Maxime 
Montfort DDT de l'Aude. 

Resp. Service de l'Eau et des Milieux 
aquatiques 

Etat 
Jean Louis 
BURAIS DDT de l'Aude. 

adjoint au chef de service de l'Eau et des 
milieux aquatiques, Mission Planification 
et Politique de l’Eau (MPPE) 

Etat 
Vanessa 
Fouratier DDT de l'Aude. 

Chef du Service Économie Agricole et 
Développement Rural 

Collectivités David Mouret Département de l'Aude 

Chef de service, Service Eau, Pôle 
Aménagement Durable, Direction du 
Développement de l’Environnement et 
des Territoires 

Collectivités 
Christophe 
Gonzalez Département de l'Aude 

Service aménagement et mobilité 
(travail sur friches agricoles) 

Collectivités Patrick Tardieu Département de l'Aude Plan Alimentaire Territorial 

Organismes 
professionnels Hélène Olive 

Chambre d'Agriculture de 
l'Aude remplacée par Chaymae KHERBOUCH 

Organismes 
professionnels Mathieu Lopez 

Chambre d'Agriculture de 
l'Aude 

CCA - adaptation au changement 
climatique (Corbières) 

Organismes 
professionnels 

Bruno Peyras 
(retraite) 

Chambre d'Agriculture de 
l'Aude Chef de service 

Organismes 
professionnels 

Daniel 
Casteignau 

Chambre d'Agriculture de 
l'Aude  
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Organismes 
professionnels Julie Catherino 

Chambre d'agriculture de 
l' Hérault  

Organismes 
professionnels 

Laurent 
Gourdon 

Chambre d'agriculture de 
l' Hérault Service Innovation 

Collectivités Eric Voque 

Parc naturel régional de la 
Narbonnaise en 
Méditerranée  

Collectivités Mathieu Lopez 

Parc naturel régional de la 
Narbonnaise en 
Méditerranée 

Chargée de mission Agriculture et 
Marque Valeurs Parc 

Collectivités 
Xavier 
Beaussart PNR Haut Languedoc Directeur 

Collectivités 
Jean-Michel 
Axes Grand Narbonne Directeur de l'eau 

Collectivités Violaine Pensec Grand Narbonne Chargé de mission GEMAPI 

Collectivités Laura Verger Grand Narbonne 
Responsable qualité eau et 
assainissement - DSP-GEMAPI 

Collectivités Julien Formento Grand Narbonne 
Chargé de Mission Développement 
Agricole Durable 

Collectivités 
Bruno 
Dupasquier 

Carcassonne 
Agglomération 

Directeur du département des cycles de 
l'eau 

Collectivités Romain Talva 
Carcassonne 
Agglomération Directeur de la gestion durable de l'eau 

Collectivités 
Frédéric 
Martinage 

Carcassonne 
Agglomération Chargé de mission hydraulique agricole 

Collectivités 
Sandrine 
Boisard 

Institution des Eaux de la 
Montagne Noire Directrice 

Collectivités David Mouret 
Conseil Départemental 
Aude Chef du service Eau 

Usagers de l'eau 
François 
Gontard BRL  

Usagers de l'eau 
Christophe 
Beltran VNF Responsable du service territorial Midi 

Usagers de l'eau 
Marie-Charlotte 
Bousquet EDF  

Usagers de l'eau Adrien Arazo 
Fédération de pêche de 
l'Aude Directeur Aude 

Usagers de l'eau  

Prud'homie de pêche sur 
les étangs  

Usagers de l'eau Alain Dast 

Fédération françoise de 
canoe kayak - Sport d'eau 
vide responsable & entreprise de rafting 
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Usagers de l'eau Louise Buhé 

Union des Associations 
Syndicales d'Hydraulique 
de l'Est Audois Directrice 

Usagers de l'eau 
Christian 
Contour 

Union des Associations 
Syndicales d'Hydraulique 
de l'Est Audois Président de l'union 

Usagers de l'eau Emma Pendriez 

Prestasa (animation 
contrat de canaux) - 
Union asa directrice 

Usagers de l'eau Cécile Pascal 

Syndicat des irrigants de 
l'Ouest Audois - SICA 
(Fresquel) Chargé de mission 

Usagers de l'eau Maryse Arditi ECCLA Présidente 

Association  GEEAUDE  

  Aude claire  

Agriculteurs ou 
collectifs Ludovic Roux Coop de France et president de cave coop 

Agriculteurs ou 
collectifs 

Frederic 
Rouanet 

Syndicat des vignerons de 
l'Aude President, irrigant 

Agriculteurs ou 
collectifs Joel Castany Viticulteur 

ex president cave de Leucate & prop 
l'ouveillan (avec eau), Ds SAGE aussi 

Agriculteurs ou 
collectifs 

Nicolas 
Canguilhem Maraicher  

Agriculteurs ou 
collectifs 

Andrea 
Cassagnes et 
Dylan Clair Bio Civam De l'Aude animatrice elevage & conseiller GC 

Agriculteurs ou 
collectifs Héloise Saunal 

Chemin cueillant 
(minervois) agroforesterie assoc 

Agriculteurs ou 
collectifs  Coop graine équitable céréalier bio 

Agriculteurs ou 
collectifs Marc Raymond Arterris Directeur innovation / R& D 

Agriculteurs ou 
collectifs Laurent Ratia Vergers du Somail 

élu à la Chambre, président du Comité 
de Développement Agricole (CDA) de la 
Narbonnaise (groupe d'agriculteurs) 

Agriculteurs ou 
collectifs 

Jean Pierre 
Cohan ArValis 

Chef du Service Adaptation des cultures 
aux agro-climats, Génétique et 
Phénotypage 

Agriculteurs ou 
collectifs Philippe Braun  ArValis Ingénieur recherche et développement  

Agriculteurs ou 
collectifs Juliette Colin Arbres et Paysages Agroforesterie 
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Agriculteurs ou 
collectifs Rémi Ibanes Réseaux 21 

Retraité agriculteur (asperges, grandes 
cultures, fraises) , ancien président de 
l'ASA de l'Est audois, président de 
Réseaux 21 

Agriculteurs ou 
collectifs Marc Fabre Domaine Chante Perdrix Maraicher et oléiculteur 

Agriculteurs ou 
collectifs Marie Coupet 

Maison paysanne de 
l'Aude Association 

Metteurs en 
marché Robert Planas Gérard Bertrand Négociant & producteur de vin 

Metteurs en 
marché  Castel Négociant & producteur de vin 

Metteurs en 
marché  Badet-Clément Négociant & producteur de vin 

Agriculteurs ou 
collectifs Nicolas Dutour Laboratoires Dubernet oenologie 

Agriculteurs ou 
collectifs 

Guillaume 
Desperrière SRDV 

bureau de conseil en viticulture 
oenologie 

Agriculteurs ou 
collectifs Louis Fabre Vigneron, Luc Sur Orbieu vignerons irrigants 

Agriculteurs ou 
collectifs 

Etienne 
Besancenot Domaine de Caraguilhes vignerons irrigants 

Agriculteurs ou 
collectifs 

Thibaut de 
Braquilanges Château Lastours vignerons irrigants 

Agriculteurs ou 
collectifs 

Jehan de 
Woillemont Domaine de Woillemont vignerons irrigants 

Agriculteurs ou 
collectifs 

De Gramont 
Anne-Laurence Vigneronne vignerons irrigants 

 

2.2.2. Where Do We Want to Go? 

This question was raised in the first workshop, and a dedicated session will be proposed to the 

stakeholders in 2023. However, we already identify to trajectories that are pursued by different 

types of actors: 

- The trajectory designed by the water management plan (SMMAR, 2017) is to reduce the 

deficit in the Aude River during the low flow period (~30 Mm3 over 100 Mm3 use); already 

reduced to 13 Mm3 (SMMAR, 2022). The majority of measures corresponds to 

modernization of both water conveyance infrastructures and irrigation technology. 

- Another trend that is observed and which dynamic is continuing is the increase in water 

demands for irrigation, specifically for vineyards as illustrated by agricultural census 
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between 2010 and 2020.This trend is expected to continue as illustrated by the different 

projects of extension in different unions of irrigation associations or by Aquadomitia 

(regional water conveyance infrastructure) as illustrated in the agricultural water master 

plan “Schema directeur d’eau brute” of the Aude department (Département de l’Aude, 

2017) and the Carcassonne Agglomeration. 

- Another driver or trend is linked to hydropower production one of the key levees to 

transform the energy production and mitigate the GHG from this sector. Even if 

hydropower is a non-consumptive use, the optimization of the production requires that 

water is retained when some water should be delivered for downstream uses. Some 

conflicts or at least trade-offs are observed here. 

The ambition of the TALANOA dialogue in the French lab is, among others, to question the 

development of irrigation area for wine and imagine alternative futures for farming and 

specifically for water use by farming. Wine has been historically grown without water even 

in territories that are dryer and hotter while producing food is a raising issue for local 

territories. Another ambition is to explore the limits of the “more crop per drop” approach or 

modernization approach that will also reduce recharge to the aquatic ecosystems also known 

as the ‘Zombie idea’ (Perez-Blanco et al. 2021). 

2.2.3. How Do We Get There? 

This question will be explored in the second workshop and cannot be responded at this stage of 

the project. 

We assume that the impact of climate change on crops and on water regimes are not shared or 

well known among this community. However, some existing reports (Département de l’Aude, 

2017) or data exist (e.g., GETARI or CANARI platforms). This will be one of the aims of the 

workshops also. TALANOA Water will gather and produce (models) knowledge on that. 

The measures that have been identified so far are: 

- Optimization of the system, this option resort to improving the efficiently of the whole 

regulated system. Locally this is known as “compensation” mechanisms: to reduce the effect 

of a local direct uptake in the river dams release the equivalent volume at the appropriate 

timing to compensate the uptake in the stream. This will mask the effect of an uptake on the 

flow. This system is already operational for some uses/places but the generalization is 

currently discussed in the water management plan. 

- New resources such as reuse of treated wastewater have already been identified as an avenue 

by stakeholders to increase water resources. One plant at least is already operational 
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(Roquefort des Corbières) while the second is still at an initial stage (Narbonne Plage for 80 

ha). It should not be forgotten that the counterpart is that when water is used from the water 

treatment plant it reduces the contribution to the flow downstream of the plant. 

- The adoption of agronomic practices that save water. An illustrative measure is the one that 

consists in changing gravity irrigation by drip irrigation. The consumption by the crop is not 

necessarily modified but the raw withdrawals are reduced, at least in the short term. (The 

well-known rebound effect can be a second effect that implies the extension of irrigation areas 

with this stock of saved water. In this case there is a net loss in return flows or recharge for 

groundwater). Other practices exist for instant that consist in limiting water evaporation or 

leakage by addressing soil management (adding organic matter, cover crops…) can be 

considered. 

- The change in crops from intensive irrigation water crops to less intensive water crops is an 

important levee to transform water demand by farming. This has been poorly explored until 

now in the basin and is what, TALANOA Water ambitions to explore. One example is the 

trial of the substitution of rice production in the lowlands (25 000 m3/ha) by quinoa (~500 

m3/ha) that is also tolerant to salt. More practices or trials should be identified.  

These technical options must be identified and characterized with the stakeholders, assessed 

collectively in workshops (and likely with selected stakeholders e.g., farmers) and with the 

models (e.g., for the economic and hydrologic/hydraulic impact). Eventually, instruments to help 

the adoption of these measures will be investigated. 

2.2.4. Key Messages of the 1st WorkshopTargeted to WPs (and specific tasks) 

 

WP1 – ENGAGE. 

The kick-off workshop was effective in bringing together stakeholders from several interest 

groups of the territory and in stimulating dialogue among participants with the presence of 

facilitators in plenary and in subgroups, and the use of graphic facilitation tools to formalize 

participant’s contributions (posters, cards and graphic facilitation).In the future, efforts will be 

needed to involve more farmers and to have a representative of all stakeholders or at least of the 

key actors that we did not involve in the first workshop. In the organization of the workshops, 

more attention will be dedicated to the coherence of the content and time management of the 

workshops, to avoid frustrations among the participants and an overload of topics. A facilitator 

will always be present to mobilize group facilitation techniques to ensure balanced distribution 

of the talk among stakeholders and the expression of all stakeholders. 
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1.2 The first stakeholder workshop launched the dialogue among stakeholders. The objective was 

to ensure a shared knowledge of the situation of the basin among all participants, discuss 

participants’ expectations from the project, and their will to engage in the Talanoa dialogue. The 

different steps of the stakeholder engagement were presented and discussed. At the end of the 

meeting, stakeholders were invited to indicate their will to follow up the Talanoa project: among 

the 18 participants who responded to the questionnaire, 16 confirmed their will to participate in 

the next meetings. 

For the next meetings, a particular attention should be paid to the participation of farmers, who 

were under-represented in this workshop. 

Also, consideration should be given to involve elected officials in the process: define when and 

what form it could take. 

 

WP3 - MODELING 

3.1 - Discussions suggested different evaluation approaches to consider in the modeling 

framework: 

-Account for social justice 

-Run cost-benefit analysis of different adaptation scenarios 

-Evaluate ecosystem services provided by the water cycle. 

3.2 Participants raised several transformational adaptation strategies to consider: 

-Technical solutions: agronomic solutions, nature based solutions, to be clearly defined and 

assessed. 

-Water resource: water storage solutions (and its social acceptability), groundwater recharge, 

wastewater reuse, improving yields for water saving. 

-incentive policy instruments. 

Also, change factors to consider in modeling: climate change and its uncertainties, agricultural 

sector dynamics, demographic pressure, public policies evolutions (national/ european), 

innovation (research and development), crisis and hazards (water access crisis, big fires, 

energy/food crises, climate hazards), inter-basin cooperation and policies. 
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WP4 - LABORATORIES 

4.1 Discussions on the expectations stakeholders might have from the project and the scientific 

approach took place during the workshop. A need for clear answer on specific topics was 

expressed: assess solutions in all fields of research: hydrology, economy, agronomics. Provide 

clear elements on nature based solutions, and complementarity/antagonisms between different 

solutions, to help future decision making 

 

WP5 – EXPLOIT 

5.2 – Participants were invited to respond to a questionnaire and indicate the way they wish to 

keep in touch with the Talanoa project using social medias. 60% of participants indicated their 

wish to keep in touch with the project, mostly using emails, but also LinkedIn, Facebook or twitter 

(in descending order of quoting frequency).A Facebook group was created to allow for 

knowledge and ideas exchanges, to include farmers who are used to communicate through this 

media. The opportunity to develop other communication channels will be considered. E-mails 

will remain the main “official” communication tool. 
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2.3. Italy 

2.3.1. Where Are We? 

The area of interest is in the Emilia Romagna Region (RER), on the southern border of the Po 

River district Authority (Figure 6: ). In Italy laboratory (Lab) activities focus on the upper Secchia 

River catchment in the provinces of Modena and Reggio Emilia, where the availability of the 

water resource is crucial for maintenance of aquatic life and the natural environment, human 

quality of life and all the uses connected with economically relevant activities. 

Figure 6: Early location of the study area in RER- Italy, south of the Po River District, in the 

upper provinces of Reggio Emilia and Modena 

The Catchment is located upstream of the Castellarano Weir (Figure 7: ), where water usages of 

different sectors crosses (ranging from agriculture to industry to hydropower generation to river 

bodies surveillance and conservation). 

In this area the climate is warm and temperate with significant rainfall throughout the year. The 

Reginal Climatic Atlas (ARPAE,2017) synthetizes data and outcomes form the regional 

monitoring network and outlines climate conditions changes (years 1991-2015) compared to the 

previous 30-year reference period (1961-1990). In particular, the regional average temperatures 

increased by 1.1 ° C (+1.4 ° C the maximum, +0.8 ° The minimum), while the annual rainfall 
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decreased overall by only 22 mm (-2%) although with notable seasonal changes (drier summers 

and rainier autumns).  

 

Figure 7:  a view of the Weir at Castellarano along Secchia River 

 

Hydrological regimes are highly torrential. During the summer period, in the months of July and 

August, the natural flows are at about 15-20% of the annual averages.  

Concerning the supply and exploitation of water resources, the most recent available data that 

put together availability and demand are available until 2011 and come from the previous 

iteration of regional water balance currently under review (ARPAE,2015). 

Table 5:  shows water availability, water needs for ecological river flow (under review as well) 

and water exploitation. Despite the age of the data (around 2011), the situation in the main 
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catchments in the study area is quite evident in the reduction of water availability compared to 

climatology, with increasing pressure on water bodies.  

Table 5: synthesis of Water availability, ecological needs, and exploitation for the main 

catchments in the area  

 

The need to comply with the minimum ecological flow downstream of the withdrawal involves 

frequent criticalities due to the insufficient irrigation resources available. 

Climate change impact on water resources availability and exploitation is to be expected(Table 

5). 

A recent report on regional climate projections for homogeneous areas from (ARPAE,2020) 

provides insight for precipitation and temperature that drive water generation and availability. 

The area of interest for the lab mainly belongs to the “West hill” area of the Region, for which 

following table summarizes values for projections. 

Although no detailed projection is available on impact on water regimes of such changes, general 

projections for the Region are provided in (ARPAE,2017) for the RCP4.5 emission scenario 
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(reduction over time in the concentration of greenhouse gases following the adoption of 

mitigation policies). 

 

Table 6: Climatic projections for water availability related variables, emissive scenario RCP4.5 

in the area of interest, source (ARPAE,2021) 

Ref.Period 1961-1990 1961-1990 1961-1990 1961-1990 1961-1990 

Climate 

projection. 

2021-2050 2021-2050 2021-2050 2021-2050 2021-2050 

Em. Scenario RCP4.5 RCP4.5 RCP4.5 RCP4.5 RCP4.5 

Indicator AV. 

Annual 

temp. 

Max Summer 

temp. 

heat waves Annual 

perc. 

summer dry 

days 

Description average 

daily 

average daily 

max 

numb of 

consecutive day 

with temp above 

90th Percentile 

total 

cumulate  

Numb. of 

consecutive 

day with prec. 

below 1 mm 

Unit of meas. [°C] [°C]   [mm] - 

value ref. period 

 

10.9 25.2 3 1020 20 

value clim. 

Project. 

12.6 27.7 8 940 26 

 

The climate scenarios for the Region show significant signs of change: 

● for the 2021-2050 period compared to the 1971-2000 reference period, in terms of both 

temperature and rainfall. For the 2021-2050 period, a probable increase in minimum and 

maximum temperatures of about 1.5 °C in winter, spring, and autumn, and about 2.5 °C in 

summer. 

● Probable increase in temperature extremes, of heat waves and tropical nights. 

● Probable decrease in the amount of precipitation, especially in spring (around 10%) and 

summer. 

● Probable increase in total precipitation and extreme events in autumn (about 20%) and 

increase in the number of consecutive days without precipitation in the summer (about 20%). 

Expected changes will affect both needs and hydrological and hydrogeological processes, and the 

availability of water resources, also according to the Regional Report on Climate change 

mitigation and adaptation strategy (RER,2018). Climate change could indeedalter the seasonal 
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distribution and variability of rainfall/ temperature, inducing consistent variations in water 

availability. 

A recent synthesis report from the regional observatory on climate change (RER,2019) provides a 

useful overview of the expected impact of climate change on the economy (we will focus on the 

ones more relevant for the Lab area). 

The regional rural development plan (PSR) for 2014-2020 qualitatively indicates how climate 

change will trigger the related agricultural sector. It envisages an increasing water consumption; 

increasing concentrations of pollutants in groundwater and surface waters (losses of pollutants 

following extreme events); possible decreasing of the organic substance of the soil; diffusion of 

invasive alien species and the spread of new adversities for plants and animals.  

The production sector is also suffering the consequences of climate change, particularly for 

business interruption: in this category, discontinuities in production (or service provision) are 

considered. The impossibility of carrying out the core business of the activity mainly due, for 

example, to problems in the supply of raw materials(water in this case as part of the production 

process) or energy. Furthermore, the damage that climate change generates on agricultural 

production reverberates on the agro-industrial sector in terms of discontinuity in activities.  

Figure 8: Run of River hydropower plant along upper Secchia River in the area of interest. 

 

The energy sector represents another relevant economic sector particularly vulnerable to climate 

change. In fact, with the global average temperature increase, less energy will be required for 

space heating and more energy will be required for cooling. In general, a significant increase in 

electricity consumption is expected in the summer season, and the increasing use of air 

conditioning systems will generate an increase in the risk of blackouts. The production and 
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supply of energy will also be affected by the probable reduction in the availability of water 

resources for hydroelectric production or for the cooling of thermoelectric plants. Furthermore, 

for the hydroelectric sector, increasing attention will be required to protect the ecological 

conditions of watercourses, guaranteeing a suitable release from the plants throughout the year, 

and to conflicts related to other uses of the resource (Figure 8: ) 

The actual stakeholder group reflects well the above-mentioned core interest and criticalities in 

the Lab area, including main actors of the Water sector. The regional government is represented 

by the Directorate General for The Care of the Territory and The Environment, Service for The Protection 

and Remediation of Water, Air and Physical Agents that,across the entire region, oversees the action 

of the regional government of water resources, towards a sustainable future, developing the 

Regional Water Protection Plan and contributing to Water District Management Plans. 

Regional multi-utility companies are represented by IRETI Spa,which manages integrated water 

service in 242 municipalities of Emilia Romagna (provinces of Parma, Piacenza, and Reggio 

Emilia), for human consumption and industrial usages as well. 

Land Reclamation and irrigation Consortia are the major actors in water provision to agriculture, 

an economic sector of major relevance in the region, a nether lab area as well. We have onboard 

the Burana Consortium, with more than 240’000 ha of territory and 50 municipalities, and the 

Emilia Centrale Consortium, that, during summer, distributes water for irrigation and 

environmental purposes, to an area of about 120,000 hectares. They also manage the hydropower 

plant over the Castellarano Weir with an estimated average energy production of 6 GWh/year. 

Private sector is also represented by Aren Electric Power Spa, a company active at national basis in 

energy production using natural, renewable, and sustainable resources (wind, solar and hydro) 

for over 85 megawatts of installed power. In the lab area they manage the hydropower plant right 

upstream of the Castellarano catchment (nearby the regional monitoring station named “Lugo”), 

with installed capacity of 3.2 Mw and expected annual clean energy production around 11 

GWh/year. 

The Regional Environmental Agency ARPAE is another relevant actor in the water sector, 

maintaining the monitoring network, including hydrological meteorological gauging stations, 

and climate projections for the regional government.ARPAE is involved in the Regional 

Observatory on climate change mentioned before. Finally, ARPAE is responsible for releasing 

and revising, when necessary, withdrawals permissions to all users. 

2.3.2. Where Do We Want to Go? 

At this early stage of lab activities, after the first Workshop round held in July 2022, the focus on 

water availability from surface resources has been identified as the first topic to investigate and 
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work on inside the Lab, including the water balance of the catchment closed at the Castellarano 

Weir, with particular attention to drought as exceptionally dry2022 summer season showed  

The first meeting held in February 2022 sketched the needs for different sectors, the spatial (for 

example entire catchment final section) and temporal (e.g., sub-seasonal, seasonal, annual, 

decadal or climate change) scales of interest, around which start co-generation and adaptation 

strategies, while the first workshop held in July 2022 focused attention on drought management, 

the limits of actual strategies, the threats posed by Climate change, the data and tolls that may be 

used for characterizing the situation and formulating adaptation scenarios, starting from the 

exceptional dry season ongoing at that time.  

For different users in the platform (ranging from industry to agriculture and river bodies 

surveillance and conservation) water availability is indeed the core variable to assess to preserve 

water balance at the catchment closure, where most stakeholders (“primary users” of water) have 

some of their withdrawals to feed their respective users downstream (for example farmers for 

irrigation or ceramic industries for multi-utility). 

Concerning required information to cope with this challenge, stakeholders helped identifying a 

set of core data to setup water balance analysis (ranging from meteorological maps to geographic 

data such as terrain models or soil use moving to existing climate projections). While most of this 

information’s can be retrieved directly from public repositories some local knowledge is still 

missing and shall be obtained with Stakeholders help, for reliable withdrawals data are still 

missing according to all involved stakeholders. 

While this report is under construction Stakeholders have been activated to contribute to this 

critical data knowledge gap and feedback will be collected in the incoming months.  

Active contribution for different Stakeholders in building a shared set of information is strategic 

also given existence of conflicts for water resources during water scarcity among different usages 

(particularly in summer for the concurrent presence of low resources and higher demand for 

agriculture). 

The Regional Government plays a critical role in ensuring water resources to legitimate users 

including economic relevant sectors such as Hydropower, Agriculture, Industry while preserving 

(possibly improving) environmental and ecological status of the river. 

Dealing with data that knowledge be effectively retrieved in many other contexts inside the 

Region and the District is also an important requirement emerged during Stakeholders 

discussion, as some of them may have core interests in different areas, despite while showcasing 

the co-generated strategies is necessarily focused on the Lab specific geographical area. 
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We will then pay attention to replicability of the Talanoa Dialogue outcomes in this area, to 

facilitate exploitation and dissemination of results towards other contexts and users.  

Concerning the adaptation strategies, for example, theregional government, in close collaboration 

with the River District Authority can test resilience strategies and review expected effects on 

water budget in such a challenging context (Apennine water courses with water scarcity period), 

then replicate the approach in other catchments in the Region. 

2.3.3. How Do We Get There? 

The Talanoa Dialogue drives co-generation ground on to the interaction and engagement with 

involvedStakeholders, spread through a wide set of groups, both collaborating and competing in 

the water resource allocation.We have brought together researchers, policy makers, industry, and 

economic relevant sectors. 

We can start from a good common ground, indeed most of users are quite familiar with the topic 

of water management in Climate Change and share a common understanding of the problems 

and the possible triggers from CC on water resource availability. Also, a positive attitude towards 

innovation has been reported from Stakeholders with reference to the Regional Government, 

ARPAE and the Consortia, who have previous participating experiences in H2020 funded 

projects developing and testing innovative Climate Services in the Water sector(see for example 

the Climate Service for irrigation forecasting developed by ARPAE for the Burana consortium, 

Figure 9: 2). 

 
2https://servizigis.arpae.it/moses/home/index.html 

https://servizigis.arpae.it/moses/home/index.html
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Figure 9: example of existing local climate service from ARPAE for Burana consortium (1) 

Basin terminology and concepts (such as Climate projections and required data to perform water 

availability assessment) are well known and are not an obstacle for interaction.  

All involved organizations play interrelated roles in the water sector with reference to climate 

change adaptation. The Regional government decides the “rules of the game” with master plans 

on water management, thus placing limitations to water usage (for example deciding ecological 

flow to be left in the rivers) and prioritizing usages. 

Furthermore, the Regional Government has clear mandate to update water balance for Apennine 

rivers, including the one analyzed in the lab, facing the challenge of climate change effects, and 

increasing competition for water resources. 

ARPAE plays a major role as the agency releases the withdrawals permissions and manages the 

monitoring network whose data are the main reference for every action to be taken on water 

exploitation limits, above all seasonal stop or withdrawals in case of drought. Providing climate 

services themselves, they sometimes play at closer level to some of the other users, acting as 

consultants in the water sector for resource assessment and user specific added value information 

provision (as in the previously mentioned case of Burana consortium). 

Finally, users whose main interest is water provision (such as multi-utilities, hydropower 

producers and consortium), despite being less active on the policy side (aside from representing 
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the legitimate interests of the related economic sectors) can play a major role in adaptation, acting 

towards the final user they provide water to or exploiting alternative water resources.  

Decision making processes in small rivers often follow complex pathways, often lacking 

effective coordination and sound shared countermeasures to drought emergency as discussed in 

the first Workshop, being frequently focused on long term planning and policy making rather 

than changing operational management; more frequent shortages lead to “conflict” for water 

usage that shall nonetheless be managed even in the short term.  

It shall be noted that, beside obvious public functions played by Regional Government and 

Environmental Agency, also the final users (Multi-utility and Consortium and private 

companies) are recognized by law to play public interest activity deploying essential services to 

final users (related in this Lab to water provision). They are thus provided with specific ethical 

rules that they strictly follow when dealing with third parties including R&D partners, despite 

being player asking on the market (as multi-utilities companies), thus familiar with the necessities 

of for-profit entities as well.  

All these elements set a favorable ground for agreeing on core values during the Lab activities 

and for co- designing adaptation strategies rough TALANOA DIALOGUE. 

2.3.4. Key Messages of the 1st WorkshopTargeted to WPs (and specific tasks) 

WP1 – ENGAGE 

1.2 - The workshop has proven effective in stimulating dialogue among stakeholders, by reducing 

frontal contribution from Partners to lightweight short presentations and keeping most of the 

time for guided moderated discussion.Efforts shall be taken to redistribute time to all 

Stakeholders to speak, to compensate for the natural tendency of most engaged stakeholders to 

take the lead of discussion. 

1.3 - Side note: To better keep track of advancements on indicators identified in champions team 

meetings, prepare and share a template in Gsheet. 

WP3 – MODELING 

3.1- A clear indication of lack of coordination among the different actors and interests has 

emerged, together with the need of governance (and mitigation strategies) that are shared among 

multiple stakeholders and sectors (e.g. agriculture and industrial production, energy production, 

environment, infrastructural development) and the presence of collateral and cascade effect of 

CC on a complex economic system (e.g. in the example of increased temperature that produce 

energy system failures, or environmental quality threats).Considering the focus of WP3, this can 
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be translated into having the multi model framework ready to assess CC scenarios effects on 

multiple sectors and the possibility to simulate direct and indirect impacts to provide a support 

system for multiple Stakeholder discussion on mitigation measures to take. 

Furthermore, the scale factor matters, pointing out that actual tables on drought management are 

at relatively high level, thus not that effective in taking resolutive decisions on mitigation. Having 

the impact indicators (and subsequent effects of mitigation measures available at local (sub 

catchment?) scale goes in the direction of taking more effective and locally relevant decisions. 

WP4 – LABORATORIES 

4.1- Indications on scenarios of interest has been provided: extreme drought and effects both on 

water availability (hydrological regimes e.g., Flow duration curves) and related impact on 

relevant sectors (see previous comment for WP3, agricultural and industrial production, energy 

production, environment, infrastructural development). Indication on adaptation strategies 

(consumption reduction, financial compensations, changes in regulations for hydropower, 

investments on infrastructures to reduce leakages). Need to model multiple effects of adaptation 

strategies on different socio-economic sectors. 

4.2- laboratory Stakeholders has specific knowledge on (hydrological) modeling frameworks and 

can provide feedback and may be able to provide benchmark (regional hydrological and 

agricultural water demand models output) and local climate projections for meteorological 

variables. The Modeling exercise, including identification of adaptation options can benefit from 

all stakeholders actual (2022 drought) and past experiences and strategies, as they represent a 

good sample of the different sectors involved and are quite keen to collaborate and define a 

common strategy. 

WP5 – EXPLOIT 

5.2– availability has been collected to use stakeholder’s channels for targeted communication on 

project advancements, staring from Emilia Romagna Region, a devoted news shall be prepared 

to be discussed and proposed to this and other stakeholders for dissemination through their 

official channels. 

2.4. Lebanon 

2.4.1. Where Are We? 

A) A glimpse of the Lebanese Lab –The Litani River Basin (LRB) 

The Litani River rises from South of Baalbak at an altitude of 850m in North Bekaa. It flows 161 

Km and empties into the Mediterranean Sea 9 Km north of Tyre in South Lebanon (Figure 10). 

The basin is a source of income for over 1 million inhabitants, who usually use it for irrigation, 
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industrial, and summer recreational activities. LRB spans across different topographical and 

cadastral regions. LRB joins the inner and the coastal zones of Lebanon, located between the 

following geographic coordinates: 33° 06′ 25″N and 34° 04′ 05″N and 35° 14′ 40″E and 36° 22′ 44″E. 

 

Figure 10: Location of the Litani River Basin on the map of Lebanon (Darwish et al., 2021). 

B) Climate 

The river crosses through three microclimatic regions: the semi-arid flood plain in the Bekaa Plain 

upstream of the Qaraoun Reservoir, the temperate wet Mediterranean area in the mountainous 

region between the two Qaraoun and the coastal plain, and the hot, humid coastal plain(LRA 

& Association, 2007). Due to its diverse topography, the temperature is characterized by an 

abrupt difference in the catchment of LRB. The mean monthly temperature is about 21.5 °C 

(CNRS-L, 2015). The average maximum temperature ranges from 15 to 28 °C, and the average 

minimum is about 12 °C. The basin is the largest catchment in the country (2,180 km2), draining 

20% of the total area of Lebanon. The Litani River Basin (LRB) is replenished annually by local 

precipitation events, restricted to around 90 to 100 days between October and April and 

snowmelt. The average annual precipitation over the river basin area (2168 Km2) is 630 mm/year 

– 1370 Mm3/year. As a result, the river flow tends to be seasonal with significant inter-annual 
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variability. Currently, the river flow monitoring is implemented by the Litani River Authority 

(LRA), which operates two fixed gauging stations located in the upper Litani (Joub Janine) and 

lower Litani (before discharge). Moreover, snowfall occurs in regions above 1200 m, occurring 

about 25–30 days per year (Figure 11).  

 

Figure 11: Annual (upper) and monthly average (lower) precipitation in the Litani basin for a 

period of 9 years (2009 to 2017) (IHE 2019, water accounting in the Litani River Basin technical 

report) 

C) LRB Water resources—Current Situation: 

i) Water Storage 

The Qaraoun reservoir is one of the largest Dam on the Litani River, constructed in the period 

1958-1965 in the South Bekaa area close to the eastern foothills of Niha Mountain. The static 

storage capacity of the Dam is estimated at around 220 MCM. Therefore, the LRB has a high 

potential for irrigation and energy production. Currently, only 30 MCM are being utilized from 

the Qaraoun Dam for water supply and irrigation projects, and the rest is used to generate 

hydropower (MoEW, 2019). 
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ii) Rising population 

Population growth is the main driving force modulating the demands on the available water 

resources across the LRB, where more than 800,000 people live under high water stress (Jaafar, 

Ahmad, Holtmeier, & King-Okumu, 2020). Population growth rates in Lebanon range between 1 

and 2.5% per year. According to the 2020 National Water Sector Strategy (NWSS) by the Ministry 

of Energy and Water (MoEW), it is expected that population growth will be 1.5% for rural areas, 

like that of LRB, and 0.75% for urban areas between 2020 and 2035 (MoEW, 2019). The Syrian 

crisis has exacerbated the situation, which caused a massive influx of displaced people into 

Lebanon. Currently, refugees and displaced represent around 30% of the Lebanese population, 

constituting the world's highest number of refugees and displaced per inhabitant. It is estimated 

that the refugees’ influx increased the national water demand by 8 to 12% and the wastewater 

generation rate by 8 to 14% (MoE, EU, & UNDP, 2016). Expanding population squeezes the 

basin's capacity, resulting in growing water demands, leaving water availability of only 800 cubic 

meters per capita per year. 

iii) Groundwater resources depletion 

Presently, groundwater resources in the basin are depleted by around 57.5 million cubic meters 

per year, and water storage decreases to about 50 million cubic meters per year (IHE, 2019).A 

study performed by United States Agency for International Development (USAID) for 

groundwater depth monitoring in eight wells throughout the Bekaa Valley shows a significant 

drop in most wells between 2012 and 2016, some more severe than others. The increase in depth 

to groundwater could be attributed to over-exploitation due to escalating urbanization and a 

reduction in groundwater recharge due to a decrease in snow cover (Shaban, 2009). Figures 12 

and 11 show the depth to groundwater at two selected well sites. 

 

 

 

 

 

 

 

Figure 12: Depth to groundwater at ICARDA's Terbol site (Shaban & Hamzé, 2018) 
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Figure 13: Depth to groundwater at Kamed el Lawz (Shaban & Hamzé, 2018) 

iv) Climate change: 

In Lebanon, projected climate change is expected to impact its water resources and increase water 

shortages negatively. The lack of long-term time series associated with the inter-annual 

variability and the inability to separate the physical from the anthropogenic disturbances make 

it difficult and uncertain to quantify the climatic trends in the Lebanese hydrological system 

(Telesca et al., 2014). Previous research shows that the snow cover, precipitation, and average 

discharge rates of Lebanese rivers dropped by 12%, 16%, and 23%, respectively, between 1965 

and 2005. Moderate and worst-case scenarios predict temperature rise by 1.2°C to 1.7°C and up 

to 3.2°C by 2100, compared to the baseline period of 1986-2005. Precipitation is projected to drop 

by 4 to 11% under both scenarios, respectively. Snow cover is expected to decrease by 70%, and 

snow residence time is estimated to reduce from 110 days to 45 days (MoE, UNDP, & GEF, 2016). 

D) Significance of the Litani River 

The Litani River has always been well-thought-out as a primary component in the socio-economic 

development of Lebanon. First, the Litani River irrigates extensive agricultural lands. It 

contributes to the irrigation of thousands of hectares of farmland and to the water needs of over 

a million inhabitants. It secures wetlands, a major reservoir, and the watershed ecosystem. 

Around 31% of the income within the basin comes from agriculture, where 6% of the inhabitants 

of the basin depend on agriculture as a major source of income(IDRC, CNRS-L, LRA, & DSA, 

2007). Second, the river is a major source of energy for electricity generation. The water flows into 

three electricity plants: The Qaraoun, Markaba, and Al-Awali stations. The Qaraoun has been in 

operation for hydropower since its construction. The three plants generate electrical energy 

averaging about 190 megawatts, equivalent to 10–12% of Lebanon's electricity needs. 
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E) Stakeholders’ involvement: 

Numerous players are involved in the water sector of the basin and are listed below, each with 

their activities: 

- Litani River Authority (LRA) focuses on the river's hydrological and water flow 

measurements, monitoring climatic conditions, and taking legal actions against polluters. 

These activities are supported by local research centers, universities, and UN agencies 

conducting out studies, measurements, and elaborating monitoring approaches for the 

Litani River basin and the Qaraoun Reservoir. 

- Farmers: agricultural activities 

- Water Users including households, schools, restaurants, etc. 

- Industrial companies  

- Decision-makers (Mayor, Director General, etc.) 

- Public and private institutions (Bekaa Water Establishment, Ministry of Environment, 

Council for Development and Reconstruction, Green Plan, LARI, municipalities): 

distributing water, designing wastewater treatment plants, constructing, and functioning.  

- WB, UNDP, FAO, IHE-Delft, etc.: providing the needed financial and technical resources. 

Involvement of stakeholders in the project should be built on the pillars of attainability 

and acceptance of objectives, in other words, key stakeholders should accept and own the 

measurable objectives in order to hold responsibilities while maintaining interest. 

2.4.2. Where Do We Want to Go? 

In order to foster an open and inclusive consensus-building and decision-making, our approach 

goes in-line with the Talanoa Dialogue ambition first quoted in the project proposal. We will be 

able to co-identify, alongside the key stakeholders, science-based policies that will emerge from 

an open dialogue and collaborative interactions. Our efforts assessing the water availability, 

consumptive use, and non-consumptive use in the Litani River Basin using remote sensing data 

derived from the FAO WaPOR database and other open access data sources will only be more 

meaningful and further sharpened once viewed from the eyes of the stakeholders. 

By partnering with the Litani River Authority, monthly observed flows (inter-basin transfers and 

discharge at the basin outlet) were obtained acting as part of the ground-truth input data for the 

Water Accounting modeling. Stakeholder engagement status, interaction, and planned activities 

of the Lebanese lab are stated in Deliverable 1.1 –Stakeholder Platform and Talanoa Dialogue. 
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Quoted here: “The Lebanese Pilot Water Laboratory has contacted several members of the River 

Basin Authority, as well as national decision-makers in the public sector who have shown interest 

in addressing the challenge of growing water scarcity under climate change in Lebanon. The 

Lebanese lab aims to bring together three impactful and major actor organizations at the national 

level, i.e., the Ministry of Agriculture, Ministry of Energy and Water, and the Litani River 

Authority to pursue collaborations on quantitative water management. The Lebanese lab also got 

in touch with water users (irrigators and potato farmers) in the Beqaa, who will bring a major 

contribution to the knowledge of practices for sustainable water management on the field scale, 

as well as basin scale. To reinforce a two-way involvement and to co-generate targeted 

knowledge, water management issues and concerns of the selected stakeholders will also be 

examined.” Workshops on Water Accounting over the study area may include validation of water 

accounting results, possible water management policies, as well as open discussions on the 

current water governance frameworks. Other stakeholder activities will include engagement in 

the development, evaluation, and implementation phases during the international and local 

science-policy workshops. 

2.4.3. How Do We Get There? 

The Litani River Authority can take legal national actions related to water management process, 

by implementing projects, as well as following-up on the maintenance and exploitation of water 

facilities. With the present structure of the LRA, the various departments and units, including the 

irrigation department, the planning and programs department, the water resources unit, and the 

agricultural studies department, play a major role in investing in water operations on a national 

level. The LRA is a key stakeholder holding high interest and power in water-related projects 

under agricultural management in Lebanon. 

The Ministry of Agriculture as well as the Ministry of Energy and Water are key stakeholders that 

hold the power and capacities to act as the joint between various stakeholders involved in the 

water sector, including but not limited to water users, local and regional decision-makers, as well 

as international organizations. The Ministry of Agriculture sets national strategies, which 

stipulate a set of agreed priorities and related interventions, and represent the operational tool 

through which the agriculture, water, and food sector can contribute to containing the economic 

shocks caused by successive crises. Hence, such strategies may play a part in the recovery of the 

Lebanese water sector and the economy. Both ministries are capable of outlining actions as well 

as policy and investment frameworks that respond to emerging needs in light of the rapid 

developments in Lebanon. The ministries can stimulate public and private investments in the 

agricultural and water sectors by mobilizing the required national and external resources for 

priority public investments, as well as supporting coordination between different actors.  
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The stakeholders are capable through the expertise of the structural body to inform, advise, and 

facilitate the engagement of local communities and governments in climate action to achieve food 

and water security. By collaborating with strategic partners and implementing institutional 

mechanism, the Lebanese lab will improve policies in the water and agricultural sectors and 

provide informed-science-based policy of climate impacts the aforementioned sectors. 

2.4.4. Key Messages of the 1st WorkshopTargeted to WPs (and specific tasks) 

WP1 – ENGAGE 

1.2 Include polling tools to ensure inclusive and gender-balanced involvement in the dialogue 

and to receive instant statistics on what stakeholders think of a certain model or adaptation 

strategy (e.g. Poll everywhere, etc.). 

1.3 Perform a post-workshop survey directly following the closure of the workshop to ensure 

instantaneous feedback collection since stakeholder participation is not always guaranteed 

when a survey is sent by email as a follow-up on the workshop. 

WP3 – MODELING 

3.1- Factors like mono-cropping, mutually exclusive crops, and the time attribute are suggested 

to be considered within the modeling approach. 

WP5 – EXPLOIT 

5.2.- Project findings and advancements are to be shared via stakeholders’ official websites and 

channels at agreed-on key intervals. A plan for sharing project updates on stakeholders’ 

platforms needs to be placed before the second workshop. 
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2.5. Tunisia 

2.5.1. Where Are We? 

The Tunisian water lab is in the governorate of Medenine, South-East Tunisia. The 

Djeffara water Lab is a coastal plain bounded by the region of Gabes in the north (Oued 

Akarit represent the discharge of the Djeffara), the northeastern Libya in the south, the 

Mediterranean coast in the east and the Mountain chain of the Dahar plateau in the west. 

The selected area for this study comprises a subzone of the Djeffara called the Djeffara of 

Medenine. It contains the maritime Djeffara (peninsulas of Jorf and Zarzis), the island of 

Djerba and the plain of Ben Guerdane. The plain covers surface 16000 km2and stretches 

over 205 km in coast length. The location can be visualized on Figure 14. Due to its 

geographical location, the study area is characterized by an arid climate. The 

precipitation irregularities in space and time are mainly due to the influence of the 

Mediterranean Sea, on the one hand, and of hot dry air mass coming from the Sahara. 

Figure 14. Location of the study area of Djeffara Lab. 

The mean rainfall varies from 225 to less than 100 mm/year (Figure 15).  
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Figure 15. Rainfall trends 1992-2017. 

The mean annual temperature is 20.6°C. The wettest months are September and October, 

and the driest are July and August (Figure 16).  

 

Figure 16. Monthly evolution of the temperature. 

The Potential evapotranspiration rate exceeds 1,700 mm/year. The surface drainage has 

an intermittent flow regime because of long drought periods. The climatic water balance 

of the region is negative, mainly in the period of April – September, and it reflects the 

importance of climate impact on the water resources management (Figure 17). 
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Figure 17. Monthly evolution of evaporation/Rainfall. 

The region covered by the Djeffara Water Lab is expected to face strong climate change 

in near future according to the IPCC. In order to explore potential changes, future climatic 

data were collected from the ClimateWizard website (The Nature Conservancy, 

University of Washington and University of Southern Mississippi). This website provides 

the calculation results of all available GCCMs with A2, B1 and A1B emission scenarios. It 

should be noted that the RCP4.5 and the SRES B1 scenarios are comparable. The RCP6.0 

lies between the SRES B1 and A1B scenarios. While the RCP8.5 has comparable forcing 

to SRES A2 (IPCC 2014). 

Figure 18 shows the percentage of change in precipitation for the month of December 2050. 

It also provides the calculation results of all available GCCMs with A2, B1 and A1B SRES-

emission scenarios. 
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Figure 18. Precipitation changes calculated by the GCCMs under B1, A1B and A2 SRES scenarios 
for January 2050 (ClimateWizard). 

Figure 19 shows the precipitation changes for 2050. The pessimist scenario predicts a 

precipitation decrease for all months of the year, with an annual average decrease of 

about 58%. However, the optimistic one present a mean annual precipitation increases of 

about 74% for the same year. Then, an average CC conditions was deduced with a mean 

annual decrease of about 13% for 2050.  
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Figure 19. Deduced best, worst and mean ZK precipitation changes (2050). 

The evaporation changes were given from the study of the CC impact on the durum 

wheat cultivation in Tunisia (Lhomme et al. 2009). It gave the rate of changes in 

evaporation for the year 2050. These changes consist of an increase of the 

evapotranspiration between 8 and 15% during the mounts of the year 2050 (Figure 20). On 

the other hand, the CC projections estimated a reduction of 70% in the recharge rate by 

the 2050s in the southern Mediterranean coast (IPCC 2008).  
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Figure 20. Mean future changes of evapotranspiration for the year 2050 (Lhomme et al. 2009). 

Since the region is facing increasing needs for drinking water, agriculture, and tourism, 

ground water is the primary source of water supply. In fact, Tunisian Djeffara aquifer 

system is the only groundwater resource and considered as the most important shallow 

aquifer in southeastern Tunisia. 

Figure 21 and Figure 22 presents the geographic extends of shallow and deep aquifers. 

The study region covers large aquifers. The salinity parameter represents the main 

constraints facing the use of theses resources for drinking and also for irrigation (Figure 

23). 
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Figure 21. Shallow aquifers in the Djeffara of Medenine.  
Figure 22. Deep aquifers in the Djeffara of Medenine. 
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Figure 23. Groundwater conductivity map of the Djeffara plain. 

For an average annual rainfall of 180 mm, the runoff volumes in the Djeffara is estimated 

at 17.05 106m3/year. 

The general directorate of water resources in Tunisia (DGRE), estimates the groundwater 

resources of fresh water in Djeffara shallow aquifers is about 12,67 106 m3 in 2020. The 

following table summarizes the groundwater resources and uses in the Djeffara of 

Medenine: 
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Table 7. Water resources and used from shallow aquifers of Djeffara of Medenine- Decembre 
2020. 

 

A diversified economy composed of agricultural, fishing and aquaculture activities, a 

renowned tourist pole, a nascent industrial fabric, craft activities and various small 

trades.  

The region has an agricultural potential based on arboriculture and mainly olive groves 

which occupy 82.5% of the total cultivable agricultural area. Next table provides details 

about crops used and their areas in 2015: 

 

 

 

 

 

 

Ressources Pumping Deficit Use rate

Min Max (Mm3/y)  (Mm3/y) (Mm3/y) (%) 

Zeuss-Om Zessar aval 131 4 7 0.79 0.3 37.97

BV Zeuss-Om Zessar - Hallouf 47 2,5 4,5 0.16 0.06 37.5

BV Om Tamar amont 160 3 5 0.63 0.54 85.71

Zarzis 341 4 7 0.94 0.87 92.55

BV Smar (Médenine) 815 3 8 1.39 3.08 1.69 221.58

BV Om Tamar (Fjé) 173 3,5 7,5 0.47 0.65 0.18 138.3

Presqu’ïle de Jorf 460 4 7,5 0.91 1 0.09 109.89

BV Sidi Makhlouf 128 4 8 0.5 0.33 66

BV Hessi Soltane 58 3,5 8 0.22 0.13 59.09

BV Remel el Maidher 60 4 8 0.66 0.23 34.85

BV Maleh-Nhil 104 4 8 0.18 0.19 0.01 105.56

BV Bou Hamed 95 4,5 7 0.47 0.29 61.7

Ile de Jerba 2328 2,5 8 3.46 3.88 0.41 112.14

Ben Guerdane 1065 5 8,5 1.89 2.82 0.93 149.21

Total 5965 3.89 7.4 12.67 14.37 3.31 93.72

Aquifer
Salinity (g/l)Number of 

wells
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Table 8. Area occupied by crops (2015). 

CROP Irrigated (I) &rainfed (R) Area 2015 (ha) 

barley (orge) R 11465 

Olives R 197000 

Almend R 1415 

Figs R 1690 

Pomegranates I 155 

Grapes R 1395 

barley (orge) I 265 

Millet I 130 

Olives I 2010 

Almends I 1415 

Forages I 250 

Piment I 1.5 

Tomate I 2 

Melon I 1.5 

Pastèque I 2 

Concombre I 2 

Courges/Courgettes I 0.75 

Legumes I 1610 

Vegetables I 1770 

Grapes I 66 

 

For Tunisian water lab (Djeffara plain), the project team coordinated with local administration of 

Agriculture Ministry (CRDA Medenine) the projects implementation activities. To prepare 

ground for the TALANOA dialogue, INAT and CRDA Medenine agree on a four steps approach 

of pre-engagement: 

✓ First, bilateral meetings (INAT-CRDA) were organized for the best understanding of the 

TALANOA project objectives and methodology, starting from September 2021. Field 

visits were also organized to optimize the study area geographic extend. 

✓ In second step, a first list of key stakeholders was set up and official letters sent, by INAT, 

inviting them to join the stakeholder platform, starting from February 2022. Most of them 

replayed positively and a list of nominated persons is currently available. The main 

contacted stakeholders contacted by mail are: 

o Medenine Governorate (GOV-MED), 
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o Office of South Development (ODS), 

o Drinking water utility of Medenine (SONEDE), 

o Sanitation office of Medenine (ONAS), 

o Agency for Agricultural Investment Promotion (APIA), 

o Region Union of Farmer and Fishery (URAP), 

o Association of Development and Strategic Studies of Medenine, 

o Company for the Development and Investment in the South (SODIS), 

o Agency for the Promotion of Industry and innovation in Medenine. 

✓ The third step consists of meeting with each of the invited stakeholders, and other 

candidates to the platform, taking the time to explain in detail the project objectives and 

methodological approach. While this activity started on Mars 2022, it was highly useful 

to engage in the project team a new actor: Institute of Arid Region of Medenine, through 

its socio-economic researcher, head of the economic department.  

✓ The fourth step of the adopted approach consist of the organization of larger meetings 

involving the above engaged partners, with official letters and bilateral meetings, to start 

talking on the water lab organization and the role of each of the stakeholders. The first 

meeting was organized on June 2022, in the CRDA of MEDENINE. The project team was 

represented by the Water Lab coordinator (Dr. Issam Nouiri), the Water Lab rapporteur 

(Dr. Samir Sahal) and the socio-economist of the team (Dr. Mohamed Jaouad). The first 

science policy workshop was organized on September 2022.  

The first science policy workshop was a real success to engage the main players of the water 

sector in the Djeffara plain (Figure 24).  

 

 

 

 

 

 

 

Figure 24. Map of the stakeholders engaged in the Djeffara water lab. 
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The following are photos of the dialogue groups during the first science policy workshop.  

 

 

 

2.5.2. Where Do We Want to Go? 

With the Tunisian water lab, we want to foster dialogue among all actors of the IWRM in the 

study area. In addition, our ambition is to build up a groundbreaking ecosystem of innovation 

based on transparent dialogue, modeling and experimentation. For this end, our team will 

implement the project activities to reach the following objectives: 

✓ Identify and map stakeholders and build up a stakeholder platform where dialogue can 

be organized : 

The mapping of stakeholders provides a reality check on the appropriateness and 

feasibility of the strategies of adaptation. They offer insight on and suggest methods to 
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access the target populations, provide ongoing feedback and recommendations, and help 

make project results actionable.  

A variety of actors are typically involved in TALANOA Dialogue Tunisian Lab which 

each of stakeholders can play various roles as described in Table 8: 

  



Table 9. The stakeholders involved and involvement status. 

Stakeholders 

identified at the 

beginning of the 

project 

Regional administrations 

The government bodies play a regulatory role and may also be involved in 

providing infrastructure or shared services, such as a data access or setting 

standards for data formats for examples. 

Scientific research 

Researchers will disseminate all their knowledge through sharing the insights 

obtained with the other stakeholders in order to better develop the strategies 

identified. 

Civil society and non-governmental 

organizations 

Civil society. NGO and other local groups/associations are important partners 

for generating information for the project and assisting in the economic, 

political, and social implementation of the results of laboratory.  

Civil society actors are also important potential partners and sources of critical 

feedback on the planning and evaluation of the strategies identified. 

The private sector 
Private companies are involved as part of their core business to identify and 

authenticate the main water consumers, their problems and their impacts. 
 

The media 

The media plays an important role in the communication of information, 

shaping public awareness and providing idea that shapes attitudes and public 

opinion. 

 

New stakeholders 

involved 

The Agency for Agricultural 

Extension and Training 
Have a direct contact with all the farmers.  

The Municipalities   They have a regional power and knowledge on social conflicts  

The Tunisian Electricity and Gas 

Company 

Energy has been shown to play an important role in the exploitation of water 

resources 
 



✓ Enhance knowledge of main actors on climate change risks, impacts, and adaptations 

strategies: During the first Policy Science Workshop, the presentations must aim to 

explain the current situation of water resources and the main risks of climate change. The 

discussions with the participants in the workshop have to lead to the identification of the 

main problems and solutions of water scarcity. These problems must be classified 

according to the type of water consumption for example: domestic, agricultural, 

tourist...etc. In addition to other problems related to the choice of crops appropriate to the 

type of soil, salinity, land problems… etc. 

 
✓ Persuade the platform members to engage dialogue only based on experimental and 

modeling results and not on traditions: the meetings with the stakeholders will be based 

on the framework for water resources modeling developed by the Tunisian team. All the 

results of socio-hydrology modeling will be summarized and presented clearly too all the 

participants to co-design the most robustness strategies of adaptation. 

 

✓ Identify and validate robust solutions for water scarcity and therefore improve citizen 

welfare: Participatory construction of the current landscape of water problems, co-design 

of sustainable scenarios and the co evaluating of adaptation strategies based on the results 

of water resources modeling should lead to robust solutions accepted by the community. 

Introduce the serious game as an innovative approach to co-design and choose the robust 

transformational strategies. 

 

✓ Transform the water scarcity problem on water jobs opportunities for youth and women 

in the region and showcase success stories for surrounding regions: Focus on solutions 

that create employment and income generating activities. Encourage innovative solutions, 

training, new technologies, simple applications...etc  
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2.5.3. How Do We Get There? 

As proposed in the concept note of the TALANOA-WATER project, we rely on the following 

three-pillar approach: 

✓ Organize transparent dialogue among actors through bilateral and large meeting and in 

science-policy workshops, 

✓ Develop a trustable modeling framework to serve as simulation tool to evaluate 

transformational strategies, 

✓ Build-up an innovation platform, based on water lab, where stakeholders will find 

answers for their questions related to water scarcity, technology, economy, and sociology. 

A strong effort was developed to persuade actor to engage on a dialogue while there is a loss of 

trust on the already existing top-down relationships between the administration in charge of 

water management and the private sector, the non-governmental organizations (NGO) and the 

civil society. Indeed, it was involved on the TALANOA-WATER activities and on the dialogue 

staff members of the regional research center (IRA de Medenine). In addition, frequent visits, and 

bilateral meetings as well as study tours were ensured by the project team.  

2.5.4. Key Messages of the 1st Workshop Targeted to WPs (and specific tasks) 

WP1 – ENGAGE 

1.1- The workshop put together most of the stakeholders of the water sector and deeply informed 

them about the project objectives, methodologies and expected results and outcomes. 

1.2- Dialogue among participants to the WP was split on thematic groups and moderated by 

members of the project team: Transparency and equilibrium are kept, and conflicts reduced. 

Recommendation: Dialogue needs to be supported by written fact sheets that collect opinions on 

specific important subjects (problems, measures, strategies …) 

1.3- The list of stakeholders in the study area was validated and enriched their main ones. 

Dialogue does not involve indicators for the track of the project progress: The project team needs 

to address this gap during the second round of dialogue, using appropriate support. 

WP2 – DATA 

2.1- During the dialogue, complementary data was provided by actors to convince others of their 

opinions (water user rates, water quality analysis, number of illegal wells …) 
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2.2- Hydrological data presented during the WS characterize well the history of the study region. 

There is a need for a deep analysis of scarcity and drought frequency in the region (use of drought 

indices, frequency analysis). 

WP3 – MODELING 

3.1- The dialogue during the first WS was focused on the water problems and solutions. While it 

takes three days, the high number of participants and their enthusiasm to discuss such subjects, 

do not allow them to tackle the modeling framework proposed by the project. A detailed 

presentation of the modeling framework needs to be planned during the second science policy 

workshop for the main stakeholders. 

WP4 – LABORATORIES 

4.1- Problems related to water scarcity are detailed and classified by priority for the main four 

themes chosen by stakeholders: “Irrigated agriculture”; “Drinking water”; “Institutional and 

legal framework, and information technology”, and “Rain fed agriculture”. 

4.2- A consensus is established on “Mitigation and adaptation measures” for each of the identified 

water problems. Discussion with more experts was a recommendation to edit the final list of 

mitigation and adaptation measures to water problems. 

4.3- The modeling framework was not yet used to support the evaluation of mitigation and 

adaptation measures proposed and support decisions. Evaluation of the impacts of the mitigation 

and adaptation measures proposed (based on performance indicators) is a recommendation. 

WP5 – EXPLOIT 

5.1- All public and private media, present in the Djeffara region, participated in the dialog of the 

first science policy workshop of the TALANOA-WATER project. 

5.2- The TALANOA-WATER project is now well known by the stakeholders of the water sectors 

in the Djeffara region. 

5.2- All news related to the project activities will be posted on the Facebook page of the project 

(TALANOA WATER) to keep stakeholders involved, up to date and interested. Outcomes of the 

first Science policy workshop need to be announced in the above cited media channels after 

validation of the mitigation and adaptation measures by experts. 
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2.6. Egypt 

2.6.1. Where Are We? 

The Egyptian Water Lab is focusing on the Nile Delta, which is the terminal part of a 3.17 million 

km2 wide river basin that spans 11 countries before joining the Mediterranean Sea in Egypt. Nile 

waters are diverted to irrigate 5.36 million hectares (Mha) of land basin-wide of which 3.4 Mha 

are to be found in Egypt (FAO, 2011) and around 2.27 Mha in the Nile Delta proper (MALR, 2011). 

In Egypt 55% of the population are dependent on the agricultural sector for their livelihood, a 

sector that accounts for about 15% of a Gross Domestic Product (GDP) of US$232 billion, and 

close to one-third of total employment (FAO, 2000).A dense network of waterways dissects the 

Nile Delta, including 40,000 km of canals that branch off the Nile River and convey water to over 

2 million farmers across several nested geographical scales and institutional levels (van 

Achthoven et al., 2004). Intermingled with these conveyances’ canals are 18,000 km of drains, 

where water is partially both reused by farmers and pumped back to higher-level delivery canals, 

and eventually conveyed to coastal lakes and the sea. As agriculture is the major user of water in 

Egypt, accounting for 85% of national demand, the question of irrigation-water-use efficiency 

over a range of scales (i.e., from on-farm to basin) is key to satisfying growing non-agricultural 

needs and possibly to expanding agriculture toprovide livelihood opportunities for Egypt's rural 

population.Increasing the efficiency and equity of water use and management at all levels and 

also increasing agricultural productivity while conserving the resource base are the most salient 

objectives of both the National Water Resources Plan 2017 (MWRI, 2005) and the Government of 

Egypt's Strategy for Sustainable Agricultural Development 2030 (ARDC, 2009). Any discussion 

of the potential for increasing efficiency and how to achieve this is eventually linked to the 

question of the overall water availability. In other words, this starts with understanding how 

much water enters the Nile Delta, how it is then distributed, how much is drained to the sea, and 

whether this amount can be reduced to free up water for other consumptive uses, including more 

agriculture. 

Total inflow into the Delta is 45 Bm3, including 42 Bm3 of Nile water, 1 Bm3 of rainfall, a 

hypothetical net depletion of 1 Bm3 of groundwater, plus 1 Bm3 of 'intrusion' (this last term, 

however, should not be computed as inflow since it is merely pumped out to the sea). The total 

of all diversions, adding reuse volumes, is around 63 Bm3 (42 Bm3 of Nile water, 7 of groundwater 

and 14 Bm3 of official/unofficial reuse). With an average of 13 Bm3 (minus 1 Bm3 consumed by 

aquaculture) flushed out to sea, the depleted fraction is (44-12)/44 = 73%. Most of this 

consumption is beneficial or unavoidable (evaporation of water bodies, navigation, 

unrecoverable drainage). If we assume that a minimum outflow of 8 Bm3 must be ensured, then 

only 4 Bm3, that is 9% of the water supplied (not including the 1 Bm3 'intrusion' of saline water), 

could be made available for consumption by agricultural or non-agricultural processes (Figure 

14). 
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Figure 25: Tentative average water balance of the Nile Delta 

In other words, this means that the Nile Delta system functions with an 'efficiency' equivalent to 

93% of its potential, meaning that (31+10)/44= 93% of the water is consumed in either beneficial 

(agricultural or Municipal and Industrial Water - M&I: 31.2 Bm3) or unavoidable processes (8 Bm3 

to the lakes + 2 Bm3 of water-body evaporation). This percentage is even higher if we consider the 

Valley and the Delta together because, with the exception of the drainage water lost to sinks in 

Fayoum (~0.7 Bm3), all the return flow in the Valley (whether superficial or underground) 

eventually reaches the Nile River again. Of the, say, 57 Bm3 released by the dam (plus 1 Bm3 of 

rainfall and 1 Bm3 of groundwater), 'only' (12-1) go to the sea (81% of water is consumed), while 

potential savings (3 Bm3) make up only 5% of total releases.  

A first observation is that this balance is not fundamentally different from that established in the 

late 1990s (Molden et al., 1996; Seckler, 1996) because inflow and outflow terms have remained 

largely stable. Changes include substantial growth in the role and use of groundwater, higher 

consumption of water by M&I, expansion of aquaculture and more intensive intermediate and 

unofficial reuse. The balance of the aquifer (-1 Bm3 /y) is a key area of uncertainty and is not based 

here on hard science. We merely reproduce the official wisdom that abstraction is close to 

infiltrations estimated at 6 Bm3. The lack of consistency in the data showing the movement of 

salinity isolines in the Delta (see maps in Morsy, 2009 and FAO, 2013) does not allow us to assume 

a higher net depletion of groundwater. 

The field studies will be carried out in three sites located at the Western, Northern, and Eastern 

Nile Delta. The main problems and challenges facing the improvement of livelihood at the three 

selected sites are; (i) low performance and efficiencies of water supply networks, (ii) inequity of 
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water distribution, (iii) water quality deterioration, (iv) poor irrigation and drainage 

management/practices, (v) soil compaction, (vi) shortage of inputs i.e. (fertilizers, new varieties 

… etc.), (vii) lack of financing/credit services, and (viii) absence of extra income-generating 

activities, (iv) seasonal water shortage, (v) poor drainage systems, (vi) reuse of low quality water 

(drainage water) in irrigation, and (vii) soil salinization. Surface irrigation is the dominant 

irrigation method for the cultivated crops. The land holders distributed into two classes, less than 

2 ha at about 96% of the total number of holders and more than 2 ha representing 4% of the total 

number of holders.The paddy area is occupied the northern part of the Nile Delta, which 

characterized by heavy clay soils, waterlogging, and high-water table. Ultimately, rice cultivation 

is highly recommended in the northern part of the Nile Delta in order to protect the agricultural 

lands from the sea-water intrusion. The future of rice production in Egypt is governed by 

different factors such as the national policy of water management, the irrigation water shortage, 

the high-water salinity of the Northern part of the Nile Delta, and the high profit of rice 

cultivation (Ghassemi et al. 1995). 

1. The Western Nile Delta Site:  

The average rates of the main meteorological parameters ranged between 14⁰C to 29⁰C of 

temperature, 52% to 65% of relative humidity, and 98 mm to 114 mm of annual rainfall. Soil at 

the site can be classified as good and moderate. The main cultivated crops are berseem, wheat, 

broad bean, vegetables in winter, and maize, cotton, and rice in summer.  

2. The Northern Nile Delta Site:  

The average rates of the main metrological parameters ranged between 19.2 ⁰C to 32.3⁰C of 

temperature, 56% to 72% of relative humidity and 60 mm to 80mm of rainfall. Soil at Sakha site 

is fertile and classified as heavy clay soil with high water table. The cropping pattern of the study 

area is faba bean, berseem, sugar beet, wheat, and vegetables in winter, but it is rice, maize, cotton, 

and some medicinal plants in summer. 

3. The Eastern Nile Delta Site:  

The average rates of the main meteorological parameters ranged between 21.2⁰C to 37.3⁰C of 

temperature, 66% to 76% of relative humidity and 60 mm to 80mm of rainfall. Soil can be classified 

as good soil, moderate and poor. The main cultivated crops in winter are berseem, wheat, broad 

bean, sugar beet, flax, and vegetables, where cotton, maize and rice are the main summer crops 

and represent about 60% of the total cultivated area, in addition to some ornamental and 

medicinal plants. 
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Water dynamics in the Delta and the corresponding quantitative mass balance cannot be 

evaluated without a corresponding analysis of the salt balance. Depending on water management 

practices salt may accumulate in both the soil and specific drains, which may impair agriculture 

and prevent conjunctive use. In a survey undertaken in 1991, the Total Dissolve Solids (TDS) in 

Nile water recorded upstream of the Delta barrage ranged from 246 mg/l in May to 410 mg/l just 

before the peak of the winter closure period (January). A survey in 2002 showed how TDS 

gradually increases from 171 mg/l downstream of HAD to 240 mg/l at the Delta barrage and then 

to 450 mg/l along the 80 km of the Rosetta branch (APP, 2008). If we assume that there is no net 

increase in the salt load along the Nile Valley, then the 171/240 ratio (= 0.71) gives an estimation 

of the percentage of the water released from HAD that reaches the Delta without being consumed 

on the way. The sharper increase along the Rosetta branch is due to the incorporation of drainage 

return flow from the central Delta.  

Figure 15 shows the spatial variability of drain-water salinity in the Meet Yazid command area 

in summer (El-Agha et al., 2015c): the greater part of the upstream command area of Meet Yazid 

has a drainage water salinity under 1,400 µmhos, with the exception of an area near Matboul, 

where salinity is between 1,400 and 2,500 µmhos. This is a low-lying area, which actually has to 

be drained by a large-scale pump station. Medium salinity is observed on the western part, in the 

W10 area, which can be explained by the fact that this area is predominantly fed with drainage 

water from the Nashart drain, which has higher salinity (IWMI and WMRI, 2013). Figure 15 

indicates a growing salinity as one moves northward, until the Moheet drain that defines the limit 

of the agricultural area. Interestingly, the command area of the Abu Mustafa canal, in the middle 

of the command area, produces drainage water with salinity under 2,000 µmhos, which contrasts 

with adjacent areas, where salinity varies between 2,000 and 4,500 µmhos. The Ghabat and Halafy 

drains, to the east, exhibit a clear pattern of growing salinity as one moves northward, indicating 

a south-north gradient of soil salinity compatible with the fact that, historically, flooding, 

impoundment and seawater influence were more pronounced and prolonged towards the sea. 

2.6.2. Where Do We Want to Go? 

In Egypt, under limited water supply conditions, providing additional resources through 

desalination or other means will be an expensive option. Therefore, efforts towards the optimal 

management of available water resources should concentrate on the demand management side. 

As the agricultural sector is consuming the bulk of water supply, good management of irrigation 

water can be translated into significant savings in the available water resources. In addition, the 

agriculture sector will be the most affected by anticipated future water shortages and will be 

expected to relinquish water to other uses such as the domestic and the industrial sectors. 

Consequently, increasing the efficient use of water in the agricultural sector is an overarching 

goal driving policy changes and promotion of new technologies targeting improvements in on-
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farm water management and maximization of agricultural return per unit of water. In the last 

two decades, replacing surface irrigation with precise irrigation systems became the main interest 

of the decision makers and policy planners in Egypt. Land fragmentation, capital and operating 

costs, profitability, and the need for qualified labor are the main challenges in converting from 

surface to pressurized irrigation systems. Rather than converting, surface irrigation systems can 

be upgraded to perform as efficiently as most other irrigation methods using hybrid techniques. 

To achieve higher efficiency and uniformity in the surface irrigation systems, all parts of the 

irrigated field should receive water for a near equal period of time, with a minimum of water 

losses to runoff or to deep percolation below the root zone.A range of practices, including land 

leveling, reuse of tailwater (i.e., reuse of water that runs off the downstream end of surface 

irrigated fields), raised beds, cutback irrigation, and surge-flow irrigation can be employed to 

improve the effectiveness of surface irrigation. These best management practices and strategies 

can all contribute to improving the efficiencies of surface irrigation, but these measures still do 

not enable the performance of the surface irrigation to match that of the pressurized irrigation 

methods.  

In Egypt, rice provides 27% of dietary energy supply and 20% of dietary protein intake, therefore, 

enhancing the productivity of rice will alleviate poverty, eradicate hunger, and contribute to the 

national food security and economic development. Consequently, rice has become one of the 

most important exports in the agricultural sector. The area cultivated with rice is growing 

gradually in the Nile Delta. It increased from about 280,000 ha by the mid-70’s to about 0.8 million 

ha in 2022. This rapid increase in rice cultivation has resulted from its increasing profitability 

compared to other crops. The drastic increase in water use for rice cultivation is augmenting the 

pressure on water supplies; it consumes about 29-50% of the total water budget of Egypt and 

threatens to undermine the availability of water for reclaiming new lands. In light of this, 

innovative ideas such as hybrid irrigation, multi-nozzle sprinkler irrigation, and surface and 

subsurface drip irrigation technologies, as well as raised bed and system of rice intensification 

(SRI) practices will be adopted to modernize and further increase the efficiency of surface 

irrigation systems and rice productivity. 

The overall goal is to optimize water use in the paddy area of Egypt and to increase crop water 

productivity, in order to achieve food security, alleviate poverty, eradicate hunger, decrease the 

negative environmental impacts of rice irrigation, and contribute to the national income 

development.  
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Figure 26: Water salinity in drains – summer 2014 (in μmhos) 

2.6.3. How Do We Get There? 

The Talanoa Dialogue drives co-generation ground on to the interaction and engagement with 

involved Stakeholders, spread through a wide set of groups, both collaborating and competing 

in the water resource allocation.Our approach goes in-line with the Talanoa Dialogue ambition. 

We will be able to co-identify, alongside the key stakeholders, science-based policies that will 

emerge from an open dialogue and collaborative interactions. Our efforts will focus on the 

following adaptation strategies (Table 6). 

Table 10: The proposed and added adaptation strategies of the Egyptian Lab 
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Proposed Adaptation 

Strategies 

Additional Adaptation 

Strategies 

Modelling Activities 

Adoption of bio-saline crops Improve crop water 

productivity through 

efficient irrigation systems 

such as Hybrid Irrigation 

ALESARID Model 

Mobile-based irrigation 

service sensors, metering 

and remote sensing 

Implement long-term water 

resources planning via water 

accounting 

Microeconomic Model 

International filling and 

operation agreement 

between Ethiopia, Sudan 

and Egypt for GERD (If the 

political situation makes 

itpossible) 

 
SALTMED Model 

 

2.6.4. Key Messages of the 1st WorkshopTargeted to WPs (and specific tasks) 

WP1 – ENGAGE 

1.1- Governmental extension agents, climate change adaptation strategies and policies, water 

management and irrigation and agriculture researchers and scientists from academia and 

research centers were invited to interact and share knowledge and experiences related to water 

scarcity and climate change. The objectives, methodologies and expected outputs, impacts and 

outcomes of Talanoa-water project were introduced to the audiences. The workshop took the 

form of three training courses held in the West Nile Delta, the North Nile Delta and the West Nile 

Delta. The trainees target groups were the governmental extension agents from the three regions 

of the Nile Delta.       

1.2- The invitation sent to the trainees and the trainers took into account the inclusive and gender-

balanced involvement in the dialogue. Unfortunately, the inclusive and the gender-balanced 

involvement didn’t achieve due to culture related issues, but the woman was represented to the 

acceptable limit.    

1.3- A comprehensive questionnaire was designed and distributed to the trainees from the first 

day of the workshop to ensure instantaneous feedback survey. 

WP3 – MODELING 
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3.1- A set of recommendations and suggestions were provided by the participants to be 

considered within the modeling approach. These recommendations and suggestions include but 

not limited to: 1) developing a package of innovative irrigation technologies and strategies for 

sustainable rice production in the Nile Delta because rice is the main historical, profitable crop in 

the region; and 2) recommending an alternative cropping patterns to:  

• adapt to the expected sea water intrusion which will affect the soil quality of the entire Nile 

Delta; and 

• mitigate to water shortage due to the dilemma of the Ethiopian GERD 

WP4 – LABORATORIES 

4.1- The data collected from the participants in the workshop via the designed questionnaires 

were analyzed. And, the recommendations related to water scarcity and climate change were 

identified by priority for additional adaptation and mitigation strategies chosen by stakeholders, 

to be implemented by the Egyptian Lab side by side with the proposed strategies of the project, 

which are: 1) Improving crop water productivity through efficient irrigation systems such as 

Hybrid Irrigation; and 2) Implementing long-term water resources planning via water 

accounting. 

4.2- Five field experiment were conducted to collect the needed data for formulating the essential 

adaptation and mitigation strategies of the project and the additional strategies suggested by the 

stockholders. 

4.3- Three models were selected (i.e. ALESARID Model, Microeconomic Model and SALTMED 

Model) to be used to support the evaluation of the mitigation and adaptation measures proposed 

to support decisions makers and policy planners. 

WP5 – EXPLOIT 

5.2- The project findings and achievements will be shared with the stakeholders during the 

coming workshop. Therefore, leaflets of the outcomes of the project will be prepared before the 

2nd national workshop. 

 

2.7. Conclusions -taking stock, looking forward. 

After the first 18 month of project the TALANOA Water Dialogue process started successfully. 

All stakeholder engagement activitieshave been initiated, and the dialogue is being monitored 
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also by means of periodic meetings of the Champion Team. So far, a full answer to the crucial 

question “Where we are “has been provided in each of the 6 laboratories, by identifying: 

• The climate variability and expected Climate Change (CC)trends in each lab. 

• Threatsposed by CC to water availability, from available sources,focusing on water 

scarcity. 

• Hydrology and water management, context (data on hydrology and water resources/ 

demand relevant for the lab. 

• Relevant economic sectors involved, focusingon those exposed to water scarcity and 

likely more impacted. 

• The stakeholder’sinvolvement status and characterization, pointing out 

mandates/responsibilities and interests. 

Ongoing and next rounds of stakeholder activities will try to address the other relevant questions 

underpinning the TALANOA Water Dialogue, which have been framed in each lab at a 

preliminarylevel, thanks to the first rounds of engagement and particularly the first science-

policy workshops in labs: 

Answering the “Where Do We Want to Go” has been done by pointing out the climate 

knowledge needs and challenges faced in the labs. Furthermore, the required data to run 

modelshas been at least identified (all labs) and collected, identifying gaps (Egyptian lab). 

Possible conflicts for water usage emerged and shall be subject of the subsequent activities with 

the clear ambition to find, through TALANOA Water dialogue, a set of lessons learnt and robust 

adaptation policies. 

Finally, stakeholder interaction helped identifying a roadmap to achieve the project objectives 

and address possible gaps, by answering the “How do we get there “question. To this end, we 

identified climate, water and economics knowledge and experience of involved stakeholdersand 

their ability to adopt models and policies, with a focus onskills and understanding of CC and 

socio-hydrology modeling, as well as their understanding of possible adaptation policies to be 

testedusing TALANOA-WATER models (and eventually adopted). 

Next round of interaction will go deeper in these two crucial questions with the help of incoming 

national and international policy workshops and the modeling activities that will support the 

dialogue and provide a clearer view of possible solution to the emerged problems. 
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