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Action C.3: Replication of reforestation by external stakeholders.

Compiled by Life Nieblas team: GESPLAN, ITC and CREAF

Due date: 31/12/2024

Delivery date: 31/12/2024
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1. Brief

Life Nieblas is a Life Programme financed project provided by the European Commission that
support projects involved in climate action, natural habitat restoration and sustainable
development. In addition to the European financing, Life Nieblas counts with the financial
support from Cabildo de Gran Canaria as the public administration where this project has
being developed.

Life Nieblas is a pioneer case study on the use of fog water collection as main source of water
supply for the irrigation and maintenance of reforested areas. Reforestation methods will take
shape of different technologies that have been observed to be beneficial or that have the
potential to be further developed including: Individual Fog Water Collectors, Cocoons
(developed in another Life project ‘The Green Link’), AFDS (Autonomous Fluid Discharge
System) and finally traditional reforestation as control group.

Furthermore, Life Nieblas looks into the transferability and replication potential of the
technology tested. Not only will the project focus on the reforestation aspect but also on Fog
Water Collectors (FWC) technology as the main (and only) source of water. In this case,
technology has been tested in labs to improve FWC design and efficiency, they will not only
become easier to install and transport but also will collect more water by surface exposed.

The final objective of this project will be to adapt technology to be exported to different
European regions (and out of the EU) where fog conditions have the potential to improve
water availability and assist in natural habitat recovery. Eventually, finding transferability into
the agriculture sector where farmers can take advantage from collecting their own water.
Henceforth, Life Nieblas will contribute in climate change mitigation action (by reduction of
emissions), carbon capture (by natural habitat recovered) and with the development of
sustainable technology.
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2. Summary

Action C.3 of the LIFE NIEBLAS project set out to promote the replication and transferability
of innovative reforestation methodologies, not only across third-party lands, but also to
stakeholders beyond the environmental sector. The original plan envisioned outreach to
entities involved in agriculture, energy, and water management—sectors that stand to
benefit significantly from efficient and climate-adaptive reforestation technologies. This
objective has been successfully exceeded during the implementation of the project.

The demonstration of improved efficiency and effectiveness of the reforestation
methodologies and fog collection systems led to formal commitments from both the Gran
Canaria Council and CIM Viseu Dao Lafdes in Portugal to integrate these techniques into their
future decision-making and land restoration strategies which is further detailed under report
for Action E.4. LIFE NIEBLAS provided practical tools to support this transfer, including
physical distribution of equipment such as cocoons and innovative fog water collectors (i-
FWC) to third-party stakeholders. Technical blueprints, open-access documentation, and
multilingual video tutorials were also made available through the project website, ensuring
scalability and ease of adaptation for various users www.lifenieblas.com and YouTube on
@lifenieblas.

Face-to-face training and digital dissemination expanded the outreach further, enabling
stakeholders without scientific training to understand and replicate the methodologies
effectively. The success of this action is also evidenced by the wide network of interested
parties and collaborators: from local NGOs like the Foresta Foundation to national entities
such as the Ministry of Defense, and international institutions including the University of La
Serena, and Sapiensa University of Rome.

Replications were successfully implemented during the project, including in Cape Verde,
Italy, Catalunya (Spain), Osorio and Fuente Fria in Gran Canaria, La Gomera and Lanzarote
(Canary Islands) but also as far as Chile. These replications have provided vital insights into
the adaptability and success rate of the methodologies under different environmental
conditions. The results are allowing comparative analyses which are being developed also
during the POST-Life Nieblas phase, reinforced the technical credibility of the LIFE NIEBLAS
model, and laid the groundwork for sustained replication in desertification-prone areas. The
achievements of Action C.3 are a cornerstone in ensuring that the lessons and innovations of
LIFE NIEBLAS continue to have lasting impact beyond the project’s lifespan.
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3. Replications and external stakeholders

This report is structured into two key sections to reflect the scope and impact of Action C.3
within the LIFE NIEBLAS project. The first section focuses on the replication activities that have
been completed, are currently being implemented, or are actively ongoing. It highlights the
successful deployment of innovative reforestation methodologies across various external plots
and regions. The second section presents a detailed overview of the meetings held with
stakeholders from different parts of the world, where the potential for applying LIFE NIEBLAS
solutions and methodologies was explored and discussed. Together, these sections
demonstrate both the tangible outcomes and strategic engagements of the replication action.

Ongoing Replications.
Canary Islands.

One of the first replication projects were developed in Osorio & Fuente Fria (Gran Canaria)
where FWCs were installed by CGC (26/04/2022). These collectors expect to irrigate Laurisilva
species at both sites, see figure below. It is worth mentioning that in support of the data
gathered thus far at El Pinillo, FWCs in Osorio and Fuente Fria area significantly reflect the
importance of altitude and geographical orientation when it comes to fog collection (at least in
The Canary Islands). Osorio and Fuente Fria sites are located at 800m and 1650m above mean
seas level respectively (against 1300m at El Pinillo) clearly demarcating an altitude influenced
trade wind carried fog.

Figure 1 Left picture at Fuente Fria FWCs and to the right installation of FWCs at Osorio site.

Futhermore, Osoria site saw the implementation of 9 more fog water collectors. However this
time, those collectors belonged to the innovative model i-FWC (Fig.2). These new collectors
where brought to site by means of another European project led by the Goverment of The
Canary Islands, TREEMac https://treemac.com/.
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Figure 2 i-FWC being installed at Osorio

Life Nieblas has also collaborated with Cabildo de Tenerife (CTF) in regards to
replication activities. In November 2020, technicians from CTF visited Life Nieblas
site to learn more about what would be done at project working site. Later in
January 2022, Life Nieblas took 130 cocoons to Tenerife to be used in arid areas
prone to desertification (see figure below).

Figure 3 Collaboration with Cabildo de Tenerife 2020

Later again in September 2024, a small party from the Life Nieblas team, visited Tenerife again
in order to donate 5 i-FWC which have been installed at Teno Alto in collaboration with
Cabildo de Tenerife, Teno Natural Park, and La Laguna University. Furthermore, the team took
the chance to participate in a trial and replication of the Cocoon reforestation system which is
positioning this device as the centre piece of a Juniperus species restoration at Mount Teide
National Park (fig. 4 and 5). The team did not only carried replication work but also provided
in-field staff training and awareness-rising.
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Figure 4 i-FWC installation at Teno Alto and Life Nieblas’ team providing i-FWC installation and maintenance
training.

Figure 5 Life Nieblas and Cabildo de Tenerife staff implementing Cocoon systems. Mount Teide middle behind
(3718m).

Later in the same month (September 2024), Life Nieblas travelled to Lanzarote (Canary Islands)
to assist in the installation of yet another 9 i-FWC which were purchased by Cabildo de
Lanzarote and Installed at the Natural protected area in Famara Massif. These fog collectors
will contribute to the general wellbeing of the reforestation plots taking place in the area
which hold a huge natural value not only in terms of flora but also in bringing back
invertebrates and birds that once inhabited those areas (see pictures below).

Figure 6 Assembly and location of i-FWC in Famara Massif, Lanzarote. These i-FWCs will help Cabildo de Lanzarote
irrigate and build back their natural landscape.
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A significant milestone that should be noted is the influence that Life Nieblas has had in the
private stakeholder engagement and participation. In January 2024, the company Nieblagua
S.L. (https://www.nieblagua.com/proyectos/la-gomera) installed 40 i-FWC in La Gomera, one
of the largest relicts of Monteverde in the world. This depicts the potential investment
opportunity that private companies see in sustainable solutions such as i-FWC, see figure

below.

Figure 7 Installation site at Chijeré, La Gomera.

Furthermore, this same company, taking notes and advantage from the technology developed
in Life Nieblas since 2020 until 2024, innovated in the i-FWC design layout implementing a set
of layers down the main structure of the collector (Fig.8).

Although Life Nieblas’ team has observed general flaws
in this new design, the fact that the private sector is
taking initiative in, innovating and improving the general
i-FWC design, is a statement of the success and
replication potential that this sustainable prototype has.
Additionally, its adaptability and modularity as has been
explained in report for action C.1 showcases the
versatility of the i-FWC in terms of replicability in
response to an array of situation, locations and specific
needs as can be read along the present report. The
picture to the left has been installed in San Sebastian de
La Gomera, having seen other replications in Tenerife.
https://www.nieblagua.com/proyectos/realejos-tenerife.

In addition to the fog collector our partner ITC also
successfully implemented 3 AFDS devices linked to the i-

FWOCs installed in La Gomera in order to allow Cabildo
de La Gomera to properly measure the amount of water
input per each collector model at their different sites. A
total of 3 AFDS were installed.

Figure 8 redesign of the i-FWC.
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Water is a resource that is not only used for reforestation purposes and as such, fog water can
be utilised for many different tasks. In this occasion, Life Nieblas collaborated in the
assessment, analyses and review of several traditional FWCs installed at the EVA21 aerial radar
control site, a military compound from the Ministry of Defence in charge of airspace security
and control. The isolated location (the highest peak in Gran Canaria) means that the EVA21,
has to be provided with daily water trucks in order to sustain their water use. FWCs give this
military compound a certain independence from the rather costly and inefficient underground
water pumping and road transportation. A replication involving the MoD, not only directly
impact human lives at this installation, but also reflects the fact that fog water collection can
be used in a variety of sectors (Fig.9).

Figure 9 Installation of FWCs at the EVA21 Radar Control military compound in Gran Canaria (1800mamsl).

Additionally the EVA21 also took advantage of one of the reforestation systems implemented
in Life Nieblas and installed 2 AFDS which help them take control of water measuring before
discharge into their general supply. This system will help the military to assess the FWCs
feasibility and performance, see picture below.

Figure 10 a 500L AFDS installed at the entrance to the general water supply at the EVA21 station.
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In a much smaller scale albeit important as any other application, Life Nieblas is providing
farmers with tools, training, assessment and consultation in order to facilitate implementation
of fog water collectors as well as innovative reforestation systems related to fruit trees and
other relevant crops. In this occasion a young local farmer from San Mateo has taken part in
the replication action by installing small scale Traditional Fog Water Collectors at his fields
where he expects to contribute to water input on his general storage installation which will
later serve an irrigation purpose (see figures below).

Figure 11 Visit to farmer in San Mateo and installation of FWCs.
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Mainland Spain (Catalonia)

La Falconera experimental area

La Falconera is a quarry located 30 km south from Barcelona, inside El Garraf Natural Park
(Figure 1), and owned by MOLINS SA. In this quarry there is an experimental area of the
project “Research, innovation and promotion of the use of organic amendments in sol
restoration” funded by the Catalan Waste Agency.

https://www.creaf.cat/es/investigacion/directorio-de-investigacioninvestigacion-innovacion-y-

promocion-del-uso-de-enmiendas-y-residuos-organicos-en-la-restauracion-de-suelos. The area

is composed by 27 experimental plots were different soil restoration treatments are being
tested since 2020. Additionally there are also long term plots installed in 2007.

Soil restoration treatments range from organic amendments, seeding to planting. Different
organic wastes and products are being tested, from compost of different origins (households
waste, agrifood waste), biostabilized (compost from mixed urban waste), digestate, manure
and biochar. Species plantations try to emulate the reference ecosystems that range from
costal maqui tp Mediterranean forest.

During October 2023 a plantation of 30 wild olive trees (Olea europaea var. sylvestris) and 30
mastic (Pistacia lentiscus) was made using IFWC (Figure 2 y Figure 3). The objective of this
plantation was to do a first replication of those collectors in the context of quarry restoration
in Mediterranean costal areas in order to explore the potentiality of this planting technology
outside of the optimum fog areas, an also explore the functionality of the tool in reducing
herbivores. Wild boards are very abundant in the area and cause severe damages to
restoration and agricultural plantations and crops.
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Figure 12 Location of the experimental area in La Falconera quarry. Source: Google Maps.

The selection of the species was based on criteria of suitability to the local edaphoclimatic
conditions. The seedlings were supplied by the public company Forestal Catalana S.A. (Figure
3). The tree plants came, in equal parts, from the Garraf mountain range and the Montgri
mountain range, while the shrubs were exclusively from the Garraf. In total, 30 seedlings were


https://www.creaf.cat/es/investigacion/directorio-de-investigacioninvestigacion-innovacion-y-promocion-del-uso-de-enmiendas-y-residuos-organicos-en-la-restauracion-de-suelos
https://www.creaf.cat/es/investigacion/directorio-de-investigacioninvestigacion-innovacion-y-promocion-del-uso-de-enmiendas-y-residuos-organicos-en-la-restauracion-de-suelos
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planted in the forest plots (five Olea europaea sylvestris from Garraf and five from Montgri)
and 30 seedlings in the scrub plots (Pistacia lentiscus) (Table 1, Figures 2, 3 and 4).

Additionally, the prove in el Garraf tries to demonstrate the capacity of IFWC in taking dew
water. The collectors facilitate the concentration of environmental humidity on its structure,
favoring the incorporation of water into the soil and increasing its availability for plants. In the
case of Garraf, this effect is mainly associated with the accumulation of dew water, which can
be present even in the summer months.

The fog collectors have been built with a metal mesh 1 meter wide and 1.5 meters long,
supported by two corrugated steel bars one meter high, and covered with a plastic net (Figure
4), following the indications established by the LIFE Nieblas project. The kiwi net used in the
IFWC tested in El Pinillo was substituted by a mosquito net in order to increase the effect on
dew condensation

Figure 14 Technicians doing the plantations in the experimental plots.

10
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Table 1 Shrub and tree species planted in La Falconera plot.

Species Procedence Number of seedlings
Olea europaea sylvestris Garraf 15
Olea europaea sylvestris Montgri 15
Pistacia lentiscus Garraf 30

Figure 15 Fog collectors. Above image: technicians building the fog collectors. Below image: general view after
installing the collectors.

The first plantations monitoring after summer 2024 demonstrate excellent results of this
technology. After planting during a severe drought without irrigation, seedlings present high
survival ratios. Mastic presents a survival ratio of 77% and olive trees 93%, which are
extremely high ratios compared to previous plantations made with the traditional protectors
that reach close to 100% mortality ratios without irrigation. Regarding growth we can see a
clear effect of the amendments, with a significant higher growth in digestate amended soils

(Figure 5).
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Figure 16 Height growth measures in forest (Olea europaea var. sylvestris) and maquis (Pistacea lentiscus) plots in
Falconera experimental area. C: compost amended soils; D: digestate amended soils; CNT: control soils without
organic amendment.
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Quarry Restoration in Vespella de Gaia

It is a limestone quarry in the process of restoration, with an approximate area of 12.4
hectares, located in the municipality of Vespella de Gaia (Tarragona, Catalonia) and owned by
the company MOLINS S.A (Figure 1). The quarry mainly consists of a large esplanade
distributed on two levels, separated by a slope about 20 meters high. In the northern area of
the exploitation, a compacted clay pond has been built with the aim of creating a humid area
(ephemeral pond). Along the exploitation front, various slopes with a pronounced slope (>359)
are observed.

Mineral substrate for soil restoration was composed mainly from quarry production waste, an
sterile material with very poor structure. Compost from sewage sludge from the Vilanova i la
Geltrd wastewater treatment plant was applied at a dose of 50 Mg/ha (dry weight) to
ameliorate soil fertility, stimulate vegetation growth and protect slopes against erosion. After
applying the amendment the area was seeded using autochthonous herbaceous and shrubs
species. Compost and seeds were incorporated at soil using a ripper that allowed also to
decompact soil surface and improve water infiltration.
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Figure 17 Location of the experimental area of the restored quarry. Source: Google Maps.

Plantings of shrubs and trees were carried out following adaptation criteria to the surrounding
habitats during November 2024 (Table 1). All plantations were made using IFWC since the
protection against herbivores and the possibility to take dew water were positively evaluated
by the environmental direction of the works (Figure 2). Moreover, the previous results
obtained in La Falconera quarry in similar edaphoclimatic context encouraged the company in
using this technology in this project.

12
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Table 2 Shrub and tree species planted in the Vespella de Gaia quarry.

Species Container Size Procedence Quantity

Pistacia lentiscus AF 15/20 cm 24 — Levante coastal area 200

Quercus coccifera C35L 30/40cm 9 - Prepyrenees 200

Quercus ilex C35L 50/60 cm 5 - North Catalonia 100

Arbutus unedo AF 10/15cm 10 - Catalan coastal area 50

Olea europea var. sylvestris AF 10/15cm 10 - Catalan coastal area 50

Figure 18 General views of the plantations made in Vespella de Gaia quarry.

13
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Cape Verde

International cooperation has been a key point for Life Nieblas, in fact our outreach has
significantly surpass our expectations and we are very proud of the impact that our innovation
has had in different parts of the world, specifically in areas under risk of desertification and
with reduced resources. Such is the case of our long-term collaboration with the NGO Biflores
https://biflores.org/ based in the Island of Brava, Cape Verde. In November 2023, a team of
three representatives from this NGO (Technical director, and two engineers who are also local
farmers) arrived in Gran Canaria for a week-long visit. Here they learnt about our
environmental management strategies, we not only visited Life Nieblas site, but also took the
chance to show them other projects in which GESPLAN and Cabildo de Gran Canaria are
involved (including but not limited to Mosaico project https://grancanariamosaico.com/).
Additionally, a visit to the Botanical Garden Viera y Clavijo was guided by the centre Director
where the NGO had the chance to find out more about the limitations and strength of their
unique location. From this fructiferous collaboration, Biflores went onto build their own fog
water collectors but also implemented one of the reforestation techniques developed in Life
Nieblas, the Individual Fog Water Collector (IFWC), see pictures below.

Figure 19 Assorted group of pictures showing the different activities carried out with Biflores during their visit to
Gran Canaria and the resulting replication systems that the NGO implemented at Brava Island.

14
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The aftermath of this collaboration has resulted in a second visit (October 2024) from one of
the NGO members who visited Gran Canaria again in order to present their organisation but
most importantly the results achieved in their environmental restoration project where the
replication of Life Nieblas systems have been applied at the International Congress on
Innovation in Atmospheric Water Harvesting and Environmental Restoration Techniques
(Fig.12).

o e

o _ . i

Figure 20 Biflores participating in the International Congress organised by Life Nieblas

15
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Italy

In Italy, historic collaboration has existed before with GESPLAN and Gran Canaria through the
implementation of several projects. In this occasion Sapienza University of Rome are actively
involved in Life Nieblas since the beginning of the project as part of their Scientific Advisory
Board which is celebrated every 6 months and can be read under Action F.1. Interest has risen
from the work developed at El Pinillo and in August 2024, a team of technicians created a new
prototype of the i-FWC where they wanted to test different material in an effort to reduce
costs and weight. The materials used for this prototype was PVC as seen in the pictures below.
Sapienza University of Rome has also been coordinating reforestations using the Individual Fog
Collectors IFWC as a highly reliable and sustainable reforestation system. Furthermore, the
University also participated in the International Congress organised by Life Nieblas in October
2024,

Figure 21 top three pictures show general and detail views of the prototypes being developed by our colleagues
in Italy. The bottom three pictures depict the installation preparation and spikes placed in order to plant and
implement IFWC.

16



44 Life

o —=&Nieblas
NATURA 2000 T/——  LIFE19 CCM/ES/001199
Chile

Finally our latest international collaboration and replication project comes from Chile (October
2024), from a private stakeholder, a mining group working in the area of Chungungo near La
Serena (Compania Minera del Pacifico - CMP). This company has seen an opportunity for
compensation in the use of fog water collector while assisting a nearby fishermen town who
will be provided with the much needed potable water that fog collectors could provide.
Considering the harsh environment of the Atacama Desert, this sort of solution bring along a
much needed answer to resource-scarce populations (fi.14). In addition, such implementation
has been brought to the attention of different Universities in Chile which have reach out to Life
Nieblas and have resulted in their participation and visit to Gran Canaria for the International
Congress celebrated in October 2024 (read more on this under report for Action C.5).

Several video calls and meetings were help with the CMP group with GESPLAN (since May
2023) in order to facilitate assessment, consultation and sharing of results, impressions and
feedback. This important network has allowed Life Nieblas and all their associated partners to
extend their network radius, permitting cross-continental collaboration — key in global
sustainability.

Figure 22 Map and details to the location of fog water collectors and town of Chungungo in Chile where the
modular version of the i-FWC is being trialled.

17
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Below is a general breakdown of the different meetings held during the 4 year project in Life

Nieblas. Although these meetings did not result in a direct replication project, what it does is

showing the potentiality for replication that Life Nieblas has. This momentum will be promoted

an encouraged along the POST-Life phase, taking advantage of the latest results and the many

examples of successful replications already implemented around the world. It should be noted

the exceptional geographical distribution of these conversations which also clearly portraits

Life Nieblas’ systems versatility and their internationalisation prospect.

Table 3 List of the representatives and projects that visited or consulted Life Nieblas for Replication purposes

Participant Date Location Theme Observations
Video call on Life Private real state stakeholder
Grupo Ordesa 17/12/24  Peru Nieblas' with interest in sustainable
consultation solutions in Peru
Video call on Life This stakeholder is interested in
Jonathan Cobo 16/12/24 Madrid Nieblas' actually making a business out of
consultation fog water collection
Wageningen Video call on Life Participated later in the
University & 05/04/24 Netherlands Nieblas' International Congress (OCT
Research consultation 2024)
Video call on Life Local farmer from the biggest
Aikapamaikalani 18/01/24 Hawaii Nieblas' island in Hawaii finding new
consultation methodologies
Video call on Life Stakeholder interested in
Jackson Dui 21/12/23 USA Nieblas' developing new water sourcing
consultation in California for cropland
Video call on Life
. . Talk with Myriki Bi i -
Mykiri 20/10/23  Hungary Nieblas' a V.Vlt yr | ipresident
. sustainable logging company
consultation
. Video call on Life Talk with the Rodrigues Island
Forum of Island Mauritius ) . . . .
. 19/10/23 Nieblas representative, Marie Maryline
Innovation Islands .
consultation Legoff
Kinedom of Video call on Life Representative of maritime
Alex Faerman 28/09/23 & Nieblas' transport responsible on Life
Tonga . . !
consultation Nieblas' systems
Field visit from Technical visit assessing
Life PRIMED 01/03/23 Greece GESPLAN to Greece feasibility for Life Nieblas
systems
NewLife4Drylan Field visit in GC to Participated later in the
y 04/02/23 Greece . . . .. International Congress (OCT
ds Life Nieblas field site
2024)
. s Technical visit assessing
Field visit in GC t
INIDA 30/11/22  Cape Verde eld visitin ° feasibility for Life Nieblas

Life Nieblas field site

systems
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4. Conclusions

The replication outcomes of Action C.3 under the LIFE NIEBLAS project have firmly
demonstrated the enormous potential of fog-based reforestation methodologies across
diverse ecosystems, stakeholder profiles, and geographic contexts. Through a carefully
orchestrated set of activities—ranging from field implementation to stakeholder outreach—
the project has not only complied with its initial objectives but has significantly surpassed
expectations in scale, scope, and impact.

Among the most compelling successes are the diverse replication efforts carried out in the
Canary Islands, including Osorio, Fuente Fria, Teno Alto, Famara, and La Gomera, where both
public and private entities have embraced the use of i-FWC and Cocoon technologies.
Noteworthy is the engagement with Nieblagua S.L., which independently replicated and even
evolved the i-FWC design, demonstrating the commercial and technical viability of the LIFE
NIEBLAS innovations. Similarly, replications carried out by the Ministry of Defence at the
EVA21 radar control base and by local farmers in San Mateo further reveal the cross-sectoral
appeal of fog water collection solutions.

Internationally, remarkable replication projects were implemented in Catalonia, Italy, Cape
Verde, and Chile. In Catalonia, success was confirmed by high survival rates of IFWC-assisted
reforestation in restored quarries such as La Falconera and Vespella de Gaia. Cape Verde saw
the NGO Biflores replicate both fog collectors and reforestation strategies, after two
collaborative missions. Meanwhile, in Chile, the Compafiiia Minera del Pacifico initiated
replications to assist water-scarce fishing communities, showing the humanitarian and
environmental significance of the innovation.

Though not every outreach led to replication, the extraordinary international interest
received—from places as distant as Hawaii, Tonga, Greece, and the Netherlands—clearly
signals the adaptability and perceived value of LIFE NIEBLAS methods. These dialogues and
collaborations pave the way for future implementations and confirm the project's relevance
across ecological, economic, and social domains. Action C.3 thus stands not only as a
replication initiative, but as a global call to action for innovative, sustainable, and scalable
reforestation solutions tailored to combat climate change and biodiversity loss.

19



