
  

 

1.Increasing climate variability un-
dermines water-harvesting sys-
tems’ reliability, persistent over-
grazing continues to degrade dry-
lands, and soil acidification poses 
a significant challenge to forage 
systems, though soil amendments 
can effectively restore productivi-
ty. 

2.Across all LLs, communities and 
farmers show a clear preference 
for low-cost, nature-based and in-
digenous knowledge solutions and 
expressed strong interest in digital 
monitoring tools 

3.Stakeholders emphasized the 
need for training, technical sup-
port, and service-based delivery 
models.  

4.All LLs acknowledged that tech-
nical, economic, and sociocultural 
barriers to innovation adoption re-
mained, with behavioural change 
proving to be a long-term process.  

5.Financial support is key for the 
implementation and maintenance 
of water-management and sensor-
based monitoring systems 

6.While locally focused, SALAM-
MED LLs demonstrated significant 
po-tential for regional scaling to 
similar socio-ecological systems 
with some project’s approaches al-
ready applied at wider scale. 
 

SUMMARY 
  

Mediterranean drylands are undergoing rap-
id and interlinked transformations driven by 
intensifying water scarcity, recurrent drou-
ghts, advancing desertification, soil degra-
dation, and growing competition over limi-
ted natural resources. These pressures threa-
ten not only ecological stability but also 
agricultural productivity, rural livelihoods, 
and the longterm resilience of water–
agriculture–ecosystem systems across the 
region. In response, the SALAM-MED ini-
tiative introduces a comprehensive, commu-
nity-centred approach, mobilizing Living 
Labs (LLs) across the North and South Me-
diterranean to co-design, test, and refine in-
novative and scalable nature-based and 
technological solutions. These LLs bring to-
gether farmers, local authorities, scientists, 
NGOs, and private-sector actors to ensure 
that proposed interventions are grounded in 
local realities, socially acceptable, and envi-
ronmentally sound. Its objectives include  
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Outscaling of Salam Med Technologies for sustainable  
land and water management in the Mediterranean 

KEY MESSAGES 

N
o
v
e
m

b
e
r 

2
0
2
5

 



2 

 

conditions and tailoring recommendations 
accordingly.   
 
 
RESEARCH AND RESULTS 
 

SALAM-MED applied a formative, itera-
tive approach based on efficacy, efficiency, 
and effectiveness criteria, integrating quali-
tative and quantitative data to assess LL 
processes, outcomes, and impacts over time. 
The evaluation aimed to assess the contribu-
tion of LLs in addressing complex socio-ec-
ological challenges related to land and wa-
ter sustainability in Mediterranean drylands. 
The LLs operated as open innovation social 
learning systems, combining scientific and 
local knowledge to co-create context-
sensitive nature-based solutions (NBS) ad-
dressing land degradation, water scarcity, 
and socio-ecological resilience. Each LL fo-
cused on site-specific innovations, with di-
verse modeling and monitoring tools ap-
plied to guide sustainable land and water 
management: Tunisia carried out simula-
tions of managed aquifer recharge (MAR) 
performance and future climate–water sce-
narios, Spain’s CAFE (Carbon, Water, Fire 
and Eco-resilience) decision-support tool 
applied multi-objective optimization to for-
est thinning to balance water supply, carbon 
storage, and fire risk. The same approach 
was tested in the Italian and Moroccan LLs. 
Egypt’s FLOWS–KWV framework opti-
mized terrace number, spacing, and place-
ment while enabling water distribution map-
ping and flood-protection scenarios. Moroc-
co and Italy leveraged advanced digital mo-
nitoring hyperspectral, thermal, canopy re-
flectance, and LiDAR data to assess vege-
tation stress, monitor silvopastoral systems, 
and detect adaptive traits in forage species. 
Greece Living Lab integrated field data 
with remote sensing to track soil moisture, 
NDVI, erosion, phenology, and tree health. 
The results demonstrate that integrated ap-
proaches combining water-harvesting struc-
tures, managed aquifer recharge, adaptive 
vegetation management, soil amendments, 
microbial and digital monitoring tools, 

synthesizing outcomes from all LLs, identi-
fying shared challenges and enabling fac-
tors, and translating technical findings into 
actionable policy and investment recom-
mendations. The project aims to harmonize 
efforts across the Mediterranean, offering a 
unified strategy for the next decade that 
supports climate adaptation, sustainable 
land and water management, and equitable 
community participation: a multi-layered 
methodology involving the review and con-
solidation of LL reports, comparative as-
sessments of technology performance 
across diverse biophysical and socio-
economic contexts, and structured engage-
ment with stakeholders to capture local kno-
wledge, needs, and expectations. Scenario-
based analysis further strengthens the 
upscaling roadmap, helping anticipate fu-
ture climate, economic, and governance  
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cial support can help to bridge these 
gaps  

− A key priority is increased investment 
in applied and transnational research 
capable of responding directly to far-
mers’ and pastoralists’ needs. The goal 
is to develop precision farming appli-
cations that are scalable to local agri-
cultural and forest conditions and ac-
cessible to different types of capital 
and investors, including small farmers 
and forest owners.  

− The technology Adaptive Vegetation 
Management (AVM) has demonstrated 
its ability to translate ecological objec-
tives (carbon, water, fire, resilience) in-
to quantifiable management options, 
enabling decisions based on multiple 
eco-system services. Although the 
AVM, supported by the CAFE 
(Carbon, Water, Fire and Eco-
resilience) decision support system 
narrows the gap between scientific mo-
delling and decision-making, its opera-
tion still demands technical training in 
ecohydrological modelling, results in-
terpretation, and interface handling. 
This can limit adoption by forest ma-
nagers or non-specialist technicians. 
Policy makers are suggested to involve 

smart irrigation, and hydrological ecohydro-
logical modelling can substantially enhance 
water productivity, soil health, ecosystem 
resilience, and climate adaptation across di-
verse Mediterranean drylands. The cross-LL 
analysis highlights that technical effective-
ness must be complemented by strong sta-
keholder engagement, supportive policy fra-
meworks, socio-economic incentives, and 
continuous monitoring to ensure sus-tained 
adoption. 
 
 
RECOMMENDATIONS 
 

− Support incentive mechanisms such as 
EU CAP and national subsidies to sup-
port adoption of the proposed techno-
logies and ensure maintenance of the 
created systems. Moreover, without fi-
nancial mechanisms or incentives tied 
to ecosystem services, operational su-
stainability may be compromised.  

− Gaps persist in the availability and re-
solution of local data, especially for 
soils, vegetation, and historical mana-
gement. Spatial extrapolation requires 
distributed modelling strategies and 
cross-calibration with remote sensing 
or open databases: technical and finan-
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Map of suitability for Subsurface Water Retention Technology (SWRT) upscaling in the Mediterranean area 
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quired.  
− − Longterm actions (5–10 years) 

should aim to fully mainstream Salam-
MED solutions into national adapta-
tion strategies, enhance cross-
Mediterranean drought-resilience coo-
peration, embed DSS platforms into 
advisory services, and establish long-
term UAV+AI silvopastoral monito-
ring systems.  

 
 
 
 
 
 
 

technical/research staff to properly em-
bed scientific results and feedback in 
policies.  

− AVM implementation depends on ali-
gnment with existing policies and ad-
ministrative frameworks. Differences 
among forestry, water, and conserva-
tion competences create fragmentation 
in decision-making, thus, coordination 
among experts and institutions for the 
efficient implementation of adaptive 
management practices is recommen-
ded.  

− In the short term (1–2 years), actions to 
outscale the implementation of all vali-
dated technologies should focus on de-
ploying new demonstration plots in re-
gions with similar climatic and mana-
gement constraints, training farmers 
and technicians on smart irrigation, 
Subsurface Water Retention Technolo-
gy (SWRT), terrace design and AVM, 
establishing monitoring systems, and 
preparing user-friendly technical ma-
nuals.  

− Over the medium term (3–5 years), ef-
forts should shift toward integrating 
terrace-optimisation models into natio-
nal planning, scaling phenology-based 
irrigation, expanding SWRT and 
AVM+CAFE applications, strengthe-
ning MAR institutions, developing lo-
cal biochar value chains, and promo-
ting cooperative-managed Unmanned 
Aerial Vehicles (UAV) services. In re-
gard to these latter monitoring systems, 
enabling regulatory frameworks are re-

Aridity index Water content 


