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1. Brief

Life Nieblas is a Life Programme financed project provided by the European
Commission supporting 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 takes 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 has the project focused on the
reforestation aspect but also on Fog Water Collectors (FWC) technology as
the potential main 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

This deliverable is the result of Action F.3 ‘Post-LIFE conservation, monitoring and
communication plan’ for sites in Gran Canaria and Portugal. Life Nieblas has been
developed within Natura 2000 protected landscapes. On the one hand habitat 4050
“Endemic Macaronesian heaths” in Gran Canaria, where reforestation focused on dry laurel
species has been carried. On the other hand, habitat 9230, “Galicio-Portuguese oak woods
with Quercus robur and Quercus pyrenaica” has been targeted in Portugal, focusing in the
restoration of different Quercus species.

The present report considers a combination of actions already developed during the past 4
years of project execution (from 2021 to 2024). The Post-LIFE project is proposed for a 5
year implementation phase (from 2025 to 2029) intending to maintaining, improving and
expanding actions as detailed below:

a) Action C.1 —Innovation on fog collectors. Monitoring and evaluation protocol

b) Action C.2 — Execution of traditional and innovative reforestations

c) Action C.3 — Replication of reforestations by external stakeholders

d) Action D.3 — Monitoring and evaluation of the reforestation execution and results
e) Action D.4 — Monitoring and evaluation of the equipment execution and results
f) Action E.1 — Promotional and dissemination material

g) Action E.2 — Information and awareness-raising

h) Action E.4 — Replication and transfer plan
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3. Current situation and expansion proposal for post-LIFE phase

For reforestation purposes, 3 innovative reforestation methods have been tested and
analysed; cocoon, individual fog water collectors and Autonomous Fluid Discharge System
(AFDS). After the past four years of careful analyses, the team has concluded that
innovative reforestation methods would not only improve reforestations survival rates but
would also reduce costs (i.e. reduction in water needs, reuse of materials and making a
better use of the resources available by increasing survival). As a result, during the post-LIFE
period, reforestations will mainly focus on Individual fog water collectors and cocoon
reforestation. The AFDS associated exclusively to fog water collectors, as well as the AFDS
associated to natural springs will continue to be monitored, to check the performance of
improvements made with the internal discharge system and to have a visible and
operational reference point for showing results, the characteristics of the installations and
encouraging their replication, in environmental restoration projects, such as on agricultural
land in remote areas for which action D.4 is being considered. Results can be read at
www.lifenieblas.com/documents (report under action D.3).

Furthermore, Life Nieblas has made a statement of sustainability and resources
management by developing the ‘Innovative Fog Water Collector’ (i-FWC). After a year of
laboratory testing and two more years of field deployment, Life Nieblas has realised a shift
in the fog water collection paradigm. The team has scientifically analysed atmospheric
water harvesting which has resulted in the construction of a much efficient fog water
collector to those already in the market. The i-FWC has significantly reduced costs, weight
and size as well as completely erasing the need for concrete foundations. More
importantly, the installation method of this i-FWC has become a key improvement in the
accessibility since it does not require any electrical tools for installation, resembling an
‘IKEA-like’ assembly method. During the post-LIFE phase, the coordination team will carry
maintenance and data analysis of the fog water collectors, also considering upgrades or
improvements on existing installations. Find the results at www.lifenieblas.com/documents

(reports under action C.1).

In order to continue with the local, regional, national and international reach that Life
Nieblas has had, the coordination team will keep communicating progress and results from
post-LIFE project through social media (i.e. Instagram, Facebook and Youtube), website and
other media channels. Additionally Life Nieblas team will encourage replication projects
providing assistance and consultancy with any individuals, private and public companies
around the world. Find the results at www.lifenieblas.com/documents (reports under
actions C.3,E.1,E.2 & E.4).
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3.1. Gran Canaria: El Pinillo

The project area in Gran Canaria is located at ravine el Andén, land privately owned and
lent to the project by ‘Heredad de Aguas de Arucas y Firgas (HAAF)’ which is included within
Site of Community Importance (SCI) Barranco de la Virgen (ES7010038) within Natura 2000
Network. This area was classified as Special Area of Conservation (SAC) under Decree
174/2009, 29 of December and is located at Valleseco municipality, west limit of the SAC,
inside an area influenced by fog (800 m-1300 m).

The development area has been mainly reforested in a south-east facing slope. The location
of fog water collectors and water pipeline network, above the reforested areas, facilitates
water delivery by gravity (Fig.1).

During the post-LIFE phase, Life Nieblas will plant an average of 5,000 trees per year as has
done throughout the project since 2021. The objective of habitat restoration includes the
implementation, protection and expansion of these protected habitats, where dry laurel
forest species have been planted. The primary aim is to promote proactiveness in
conservation and compensation for habitat damage and/or loss, as well as improving the
general resilience of the area subject to land degradation factors. Another key objective is
to improve environmental quality and water infiltration and permeation to the underlying
soil strata, control runoff and reverse or mitigate the currently increasing desertification
process. All these activities combined will develop on actions completed during LIFE Nieblas
project; actions C.2, C.3, D.3, E.1 and E.2 as specified by the technical reports available at
www.lifenieblas.com/documents. The reforestation methods to be used in the

maintenance and expansion of the reforested areas will be Individual Fog Water Collectors
(IFWC) and Cocoon (CCN). These methods have proven to be the most effective in survival
rates and use of resources. The monitoring of the experimental plot will also be necessary
to further develop conclusions on the results of different reforestation systems and soil
amendments, in combination with meteorological data and soil moisture sensors network.

Additionally, there is a compromise to remove any unnecessary infrastructure installed
during the project (i.e. dripping system involving AFDS irrigation distribution, when it is not
used, general irrigation network, water tanks, etc.) which will combine efforts cleaning the
natural ground and reorganising field work and reforestation works.

El Pinillo area has served as a case study for the installation of various types of fog
collectors where three different materials and structures designed for fog water collection
have been tested. During the 4 years of development, LIFE Nieblas has redesigned and
tested a fog collector which significantly increases water collection as well as reducing costs
and ease of installation in isolated areas (called Innovative Fog Water Collector i-FWC). As
such, LIFE Nieblas will further expand maintenance, analyses and possible improvements on
i-FWC throughout the implementation of the post-LIFE phase.

To carry all the works previously proposed, Cabildo de Gran Canaria (CGC) will provide with
the annual budget agreed upon (described in the section below) to be executed by
GESPLAN within the foreseen plans described in Gran Canaria. Additionally, throughout the
5 year post-LIFE phase, seedlings production will be carried by CGC nurseries at no extra
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cost to the post-LIFE project itself. Reforestation efforts will focus in prioritising production
of the most resistant and successful species, at different strata within the terrain (e.g.
Morella faya, Erica canariensis, Echium callithyrsum, Bencomia caudata, Laurus
novocanariensis, Arbutus canariensis, etc.). Focusing reforestation strategies will ensure a
higher survival rate and better use of resources.

Post-LIFE Nieblas will prioritise a ‘reduce, reuse, recycle’ strategy by implementing the
ethos applied throughout the main project where material can be recovered from the field
and repurposed at other locations multiple times within site.

To carry out sound implementation, a technician will constantly monitor developments,
gather fog water collection data, organise field work, arrange reforestation activities and
will monitor the reforestations carried out from 2021 until 2024 every two years.

Figure 1 Life Nieblas general
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3.2. Portugal: Vouzela and Carregal do Sal

The project includes two intervention areas totalling 10ha located in the territory of CIM
Viseu D3do LafGes, north Portugal. Vouzela is classified as a local protected area and Carregal
Do Sal (PTCONO0027) is a Site of Community Importance (SIC) and classified as Special Areas
of Conservation (SAC) integrated in the Natura 2000 Network.

Vouzela is inserted in the Local Natural Park Vouga-Caramulo, classified as a local protected
area under Article 15 of Decree Law No. 142/2008 of July 24" (Regulation No. 256/2015
published in the Official Gazette of May 15, 2015). The Vouga-Caramulo Local Natural Park
extends over an area of 11,739 hectares, between the Caramulo Mountain and the Vouga
River, and aims to promote the conservation and enhancement of natural heritage and
landscape, its biodiversity and sustainable development.
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Carregal do Sal (PTCON0027) was classified under the Resolution of the Council of Ministers
no. 142/97 of 28" August, covers a total area of 9554ha, and is distributed over the
municipalities of Carregal do Sal, Oliveira do Hospital, Seia and Tabua. According to the
Regional Plan of the Natura 2000 Network of the ICNF, IP, which identifies the types of
natural habitats of community interest listed in Annex | of the Habitats Directive, the
presence of the following priority habitats are verified at this Site: “Laurus nobilis
arborescent shrubs”, “Thero Brachypodietea grass and annual substepes” and “Alluvial
forests of Alnus glutinosa and Fraxinus excelcior (Alno Padion, Alnion incanae, Salicion
albae)”. Moreover, there is also presence of habitat 9230 “Galician-Portuguese oaks with
Quercus robur and Quercus pyrenaica”.

As a replication site within Life Nieblas with a smaller implementation area, only
maintenance and data gathering is proposed for both sites in Portugal. This will give the
team a chance to analyse the development of innovative reforestation strategies while
keeping field deployment efforts to manageable levels for the post-LIFE phase. Additionally,
CIM VDL is committed to restore the project developments recently affected by wildfire at
Carregal do Sal during summer 2024.

Figure 2 Left Vouzela. Right Carregal do Sal. Both sites count with their own fog water collectors (traditional
structures).
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3.3. Other partners involved in POST-Life Nieblas

Furthermore, Life-Nieblas partners have seen a great opportunity in this project and have
committed to further study and increase scientific experience through different actions
during the POST-Life phase. Each partner will contribute to the maintenance, improvement
and new development of actions carried out during the past four years. ICIA, ITC and
CREAF’s own technical and scientific contributions are detailed below and their economic
contributions can be read in section 5.

3.3.1. ICIA — Agrarian Research Institute of the Canary Islands

ICIA will work on the improvement of the i-FWC and the evaluation of the potential of fog
water collection for use in support irrigation in different farms. The planned activities are:

e Measurement campaign with small-sized collectors to assess the potential for
capturing fog water in different areas (1 — 5 areas).

e  Evaluation of the data obtained based on the meteorological variables and
characteristics of the corresponding area.

e Selection of the area(s) with the greatest potential for capturing water.

e  Technical improvements to the collectors.

e Installation of fog collectors sized in each of the chosen areas.

e  Measurement campaign and evaluation of the volumes of water obtained.

e Dissemination of information on the fog capture phenomenon, its potential as a water
resource and the available methods.

3.3.2. ITC — Canary Islands Technology Institute

ITC's responsibilities in the POST-Life phase will focus on:

Maintenance of equipment installed at el Pinillo site developed under the LIFE NIEBLAS
project, and the installation of new data collection equipment to enhance the accuracy and
resolution of water harvesting measurements from different types of collectors.

The equipment installed by ITC at the El Pinillo site, which is the subject of these tasks,
includes:

e Autonomous Discharge System (AFDS) linked to the irrigation networks of AFDS 2,
connected to three fog collectors with volumetric mesh.

e AFDS linked to the irrigation networks of AFDS 4, 5, and 6, powered by a spring located
in the cave reservoir.

e Three water meters and data transmitters associated with the discharges of AFDS 2,
AFDS 4-5, and AFDS 6.

e Mini-AFDS systems, water meters, and data transmitters associated with water
harvesting from traditional collectors, volumetric collectors, and innovative collectors.

e Soil moisture sensors network at reference points, in AFDS irrigation networks, and in
the experimental plot.

e Weather station measuring wind speed and direction, ambient temperature, relative
humidity, solar radiation, accumulated rainfall, and visibility.
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e Power supply systems for the weather station, data acquisition system, and visibility
meter.

e Data acquisition and recording system associated with the weather station, water
meters, and soil moisture sensor network.

Tasks to be performed by ITC:

e Quarterly inspections of AFDS and Mini-AFDS hydraulic systems to verify proper
operation and clean meter filters.

e Repair of AFDS and Mini-AFDS systems in case of breakages or blockages.

e Calibration of the weather station in 2025.

e Preventive and corrective maintenance of the weather station, data acquisition
systems, and power supply systems.

e Maintenance of the soil moisture sensor network according to research needs,
including sensor replacement or reinstallation, battery replacement as required, etc.

In addition, new equipment will be procured to design a more precise and real-time
measurement system for the flows generated by each type of collector used in the project,
enabling more rigorous production comparisons under varying meteorological conditions.
The new measurement system will initially be tested at ITC facilities and, once its
effectiveness is verified, installed in the field for each type of collector: traditional,
volumetric, and innovative.

Technical support provided for data visualization, exploitation, periodic reporting, and
dissemination of results during POST-LIFE NIEBLAS phase.

The ITC will perform tasks such as:

e Maintenance of the remote data collection, processing, and visualization system via an
online graphical interface.

e Preparation of quarterly reports on collected data and incidents, as well as conclusions.
Additionally, ITC will contribute to dissemination and awareness activities during the POST-

LIFE project period, including:

e Publishing at least two outreach articles in Spanish.
e Participating in at least three conferences or seminars related to water resources and/or
climate change to share project results.

Support for the transfer and replication plan of the LIFE NIEBLAS project regarding
applications using AFDS and/or mini-AFDS systems.

ITC will assist with the transfer and replication of the project during its POST-LIFE phase.
It will participate in up to three transfer and replication actions. Each action will require a
specific budget based on its scope and complexity.

3.3.3. CREAF — UAB Autonomous University of Barcelona
The CREAF-UAB responsibilities in the POST-LIFE phase will focus on:

Monitoring existing plantations:
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e Support in the monitoring of the plantations carried out in El Pinillo and Vouzela, through
assisting Gesplan and CIM VDL teams in vegetation and soil surveys.

e Analyze of the results obtained in the monitoring surveys

e Continue monitoring the plantations carried out in Catalonia (La Falconera and Vespella de
Gaia quarries), including vegetation and soil analyzes and measures.

Replication:

e Promoting the use of the planting technologies and fog water tools developed in the
project in new plantations. This will be done through promotion of those technologies in
new projects carried out in the context of the restoration of degraded landscapes.
Additionally, and extra effort will be done in promoting those tools in support irrigation
projects in agricultural context.

Outreach:

e Preparation of at least one scientific paper about the results obtained during the project.
The paper will be sent in a reference journal of the subject of the project (a.e. Ecological
restoration, Land degradation and development, Science of the Total Environment).

e Participation in scientific conferences and seminars presenting the results of the project.

e Publication of projects results using CREAF social media (a.e. X, blog, tiktok, newsletter).

e Serve the press interested in project results.

e Serve the press interested in visiting replications in Catalonia.

e Organize visits to replication plots with students and interested groups.
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4. Communication plan

Communication of results, raise of awareness and replication encouragement has been one
of the main objectives through Life Nieblas from the beginning of the project reaching over
65,000 visits to our website, having more than 3,000 followers in our social media channels
and more than 5,000 views from our YouTube channel. To continue this communication
objective during post-LIFE phase, the coordinating team will keep updating relevant data,
news and other publications at their website www.lifenieblas.com. Additionally, social
media channels will be further developed by regularly posting updates on the objectives
reached and the replications done (IG:@lifenieblas, FB:@life+grancanaria and
YT:@lifenieblas).

Life Nieblas will keep supporting and maintaining contact with replications already being
implemented, as well as further developing replications at any opportunity that arise
involving organisations or small farmers. GESPLAN will provide with consultancy support
actively engaging in meetings, field visits and project viability assessment as has been doing
throughout the project since 2021.

lifenieblas.com
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-
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do de mas de 20.000 interacciones:
@ 14 Congress
Project presentation and external events Sisis Congrecos
Organisation of the international forum Ecoislas E 31 Participations at schools
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Figure 3 extract from Life Nieblas Layman report compiling all communications and
networking activities from 2021 to 2024.
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5. Field and technical Implementation, and communication plan post-LIFE

calendar

As previously mentioned, Life Nieblas’ Post-LIFE phase will have a total duration of 5 years

(2025-2029). The implementation activities proposed will be carried simultaneously in a

yearly basis by all partners (table.1) which has been budgeted as stated in table 2, 3, 4, 5

and 6 by each partner independently. Works development and implementation compliance

will be ensured by monitoring indicators shown in table 7.

Table 1 Breakdown of actions involved in the Post-LIFE phase with specifications on the activities that will be

carried.

Year

ACTION

WORKS

2025 | 2026 | 2027 | 2028 | 2029

Action C.1 - Innovation on fog collectors.
Monitoring and evaluation protocol

Maintenance, data gathering
and improvement of i-FWC

Action C.2 - Execution of traditional and
innovative reforestations

Expansion of the reforestation
areas

Infrastructure removal from the
reforestation areas

Action C.3 - Replication of reforestations by
external stakeholders

Replications consultancy and
assessment

Action D.3 - Monitoring and evaluation of
the reforestation execution and results

Reforestation monitoring

Action D.4 - Monitoring and evaluation of
the equipment execution and results

Water collections data
monitoring

Action E.1 - Promotional and dissemination
material

Action E.2 - Information and awareness-
raising

Social media, website
maintenance and networking

Table 2 Summary of costs budgeted by CGC and GESPLAN for the Post-LIFE phase divided in one year costs

and a 5 year global total.

evaluation protocol

Budget
ACTION WORKS Yearly 5 year total
Action C.1 - Innovation on fog Maintenance. data gatherin
collectors. Monitoring and ’ & € 5.000,00 € 25.000,00 €

and improvement of i-FWC

Action C.2 - Execution of areas

traditional and innovative
reforestations

Expansion of the reforestation

Infrastructure removal from
the reforestation areas

190.610,65 € 953.053,25 €

Action C.3 - Replication of

Replications consultancy and

awareness-raising

reforestations by external 15.663,99 € 78.319,95 €
assessment
stakeholders
Action D.3 - Monitoring and Reforestation and water
evaluation of the reforestation : L 12.505,10 € 62.525,50 €
. collections data monitoring ’ ’
execution and results
AFtion .E.1 - Promotignal and . ' . 1.500,00 € 7.500,00 €
dissemination material Social media, website
Action E.2 - Inf ti d maintenance and networkin
ction =2 - Information an & 4.000,00 € 20.000,00 €

GRAND TOTAL

229.279,74 € 1.146.398,70 €
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Table 3 Summary of costs budgeted by ITC for the Post-LIFE phase divided in one year costs and a 3 year global

total.
Budget
ACTION WORKS 2025 2026 2027 3 year total
Maintenance of
equipment installed at
the el Pinillo site
developed under the
LIFE NIEBLAS project,
Action C.2 - Execution of and the installati_on of
" . . new data collection
traditional and innovative ) 23.876,40€ | 11.272,30€ | 11.272,30€ | 46.421,00 €
reforestations equipment to enhance
the accuracy and
resolution of water
harvesting
measurements from
different types of
collectors
Support for the transfer
Action C.3 - Replication of ::: [;ZIIISI?I::;)Lr,]AFS)I;:o?efct
reforestations by external . o 4.69795€ | 4.69795€ | 4.697,95€ | 14.093,85€
stakeholders regarding applications
using AFDS and/or mini-
AFDS systems
Action D.3 - Monitoring
and evaluation of the
reforestation execution
and results Technical support for
Action D.4 - Monitoring data visualization,
and evaluation of the exploitation, periodic
equipment execution and | reporting, and 8.518,15€ | 8.518.15€ | 8.518,15€ | 25.554,45€
results dissemination of results
Action E.1 - Promotional in the POST-LIFE NIEBLAS
and dissemination phase
material
Action E.2 - Information
and awareness-raising
GRAND TOTAL 39.117,50€| 26.514,40€| 26.515,40€| 86.069,30 €

Table 4 Summary of costs budgeted by CREAF-UAB for the Post-LIFE phase divided in one year costs and a 5

year global total.

Budget
ACTION WORKS Yearly 5 year total
Action C.3 - Replication of Replications promotion and
reforestations by external P P 5.600 € 38.000 €
assessment
stakeholders
Action D.3 - Monitoring and . .
I
evaluation of the reforestation Support In data collection and 4.400 € 22.000 €
. analysis
execution and results
A.ction.E.l - Promoti(:mal and Preparation of a scientific 3120 € 5600 €
dissemination material paper
. . Dissemination of the project in
E.2-
Action IrTf<.)rmat|on and scientific conferences and 3.500 € 17.500 €
awareness-raising . .
supporting media
GRAND TOTAL 16.620 € 83.100 €
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Table 5 Summary of costs budgeted by ICIA for the Post-LIFE phase divided in one year costs and a 5 year global
total

Year
ACTION WORKS 2025 2026 2027 2028 2029 TOTAL
Action C.1 - Innovation Mamtenanc_e,
on fog collectors data gathering
.g . ’ and 10.000 | 35.000 | 14.000 500 500 60.000
Monitoring and .
evaluation protocol improvement
of i-FWC
Social media,
X . website
Action E.2 - Information | Lo | 5.000 | 5.000 | 5.000 | 5.000 | 5.000 25.000
and awareness-raising
and
networking
GRAND TOTAL | 10.500 | 40.000 | 19.000 | 5.500 5.500 85.000

Table 6 Summary of costs budgeted by CIM VDL for the Post-LIFE phase divided in one year costs and a 5 year

global total
Budget
ACTION WORKS Yearly 5 year total
Action C.1 - Innovation on fog Maintenance. data gatherin
collectors. Monitoring and . , Gata gatnering 5.000,00 € 25.000,00 €
. and improvement of i-FWC
evaluation protocol
Action C.2 - Execution of Expansion of the reforestation
traditional and innovative areas 10.000,00 € 50.000,00 €
reforestations
Action C.3 - Replication of -
. Replications consultancy and
reforestations by external - -
assessment
stakeholders
Action D.3 - Monitoring and Reforestation and water
evaluation of the reforestation . o 5.000,00 € 25.000,00 €
. collections data monitoring
execution and results
Action E.1 - Promotional and
: . . . . . 1.000,00 € 5.000,00 €
dissemination material Social media, website
Action E.2 - Information and maintenance and networking
. 1.000,00 € 5.000,00 €
awareness-raising
GRAND TOTAL 22.000,00€ 110.000,00 €
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Table 7 Indicators to be measured throughout the Post-LIFE phase ensuring compliance and sound
implementation of actions from 2025 until 2029.

2025 - 2029

Indicator Unit / analyses
C.1 & D.3 - Innovative fog water collectors (i-
FWC) Monitoring

L/m2/day

Visibility m

Rain (I/m2)

Wind (m/s)
RH (%)

C.1 & D.3 - Meteorological data analyses

C.2 & D.3 - Reforestation monitoring 2021-
2024

C.2 & D.3 - Reforestation expansion in trees
planted 2025-2029

C.3 - Successful new replications
implementation and monitoring of existing
ones.

Surviving trees/year

Trees/year

Total n? 2025/29 & location
Follow up on replications 2021/24

Total n2 of people reached through social
E.1 & E.2 - Social Media metrics, website media channels and website
visits and news appearances

Total n? of news mentions
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