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Action C.2:Executionof traditional andinnovative reforestation. Methods
employed.

Work carriedout by GESPLAM relation to field work andreforestation related activities.
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1. Brief

Life Nieblas is a Life Programme financed project provided by the European Commissio
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 administratiae Whe
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
methodswill take shapeof different technologesthat have beerobservedto be beneficial

or that have the potential to be further developed including: Individual Fog Water

/] 2ttt SOG2NERX /| 2022ya ORSOSEt2LISR AY Fy203GKSNJ
(Autonomous Fluid Discharge System) and finaladitional 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) teology 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 olpective 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 trahdfgra

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) \sitldl the
development of sustainable technology.
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2. Summary

/| ®
ASof

QX

¢ KA a RSt AGSNI o6fS A HEkdc@ion NS thaditional aBdf inndv&bveA 2 y
NEF2NBIAE I REARFMMAOGSR 68 GSOKYAOAlLya Ay [ATFS b
Canaria and Rtugal.

During the four years that this action takes place, ground work done, developments
implemented, and challenges found and solutions proposed are described in detail from the
beginning of works in Feb 2021 until the end of project in December 202fedeto this
particular action.

¢tKAada R20dzYSyild Aal QAWRARSEAYAYKEKNERNE WadzaxS 22714
and installation of traditional Fog Water Collectors (FWC) including its building, ground
conditioning and pipeline networkom FWCs to water tanks. The second-agbon describes

the works undertaken by nurseries and Specialised Field Workers (SFW) in terms of seedlings
reproduction, seeds collection and species used (parameters further described in Action A.1
technical report) The final point will focus on the description of the different reforestation

methods used in this project as well as the rate of implementation, areas used, etc. this will

also include details in the production and installation of Innovative and Voluenéag Water

Collectors (FWC & WWC respectively which are further described in the deliverables
60St2y3aAay3a (2 ! 0GA2y [/ om0 d {C2aQ ANRdzyR O2YRAGA:
and solutions implemented are also detailed in thition.
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3. TraditionalFogWater Collectors(FWC)building, installation, pipeline network
and water tanks distribution

A Fog Water Collector (FWC) has to comply with certain characteristics that will not only make

it efficient at collecting water, cheap to build @rasy to install but also resistant to the pass

of time and the climatic stress that a foggy, humid and windy environment can put over this

structure. In this project two different types of FWCs are tested; a traditional€pisting

model) and an innouwidve design (developed by Life Nieblas engineers). As such, FWCs will

KIS G2 0S RS&AA3IYSR IyR odzAfd o0& | alLISOALFEAAS
design, building and set up are presented from stage one toodqioject. These technical

chaNl OGSNRAaGAOa KIF @JS 0 S SAttiorF AAEqKBredat &v&ubtloy 8B Ay  NF
selecton-a2 YA U 2NAY 3 | YR § & IREdECHARRovatidnNE fdg2calectere
a2yAUG2NRAY 3 YR S@lfdz A2y LINR(G202f Qo

Public Procurement contract was gradten 3/03/2021 to the company Nieblagua, S.L. who

gl & Ay OKINBS 2F AyadlfttAy3da GKS AyAGALlf Wi NI R
indirect generation of employment hiring the company Pedro Stone S.L., construction

labourers (2) directly hid by Nieblagua who were in charge of the construction of the
foundations as well as assistance in the set up and mounting of the FWCs at Las Hoyas, Gran
Canaria.

On the other hand, Nieblagua S.L. was contracted on 08/10/2021 through a public tender by
CIMVDL in Portugal for the supply and installation of 5 collectors to be placed in two locations
(Vouzelaand Carregatlo Sal)Allthe assembhandinstallationworkslinkedto collectorsin the

field, was carried out by the referred company.
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GranCanaria

With the beginningof the project,NieblaguaHeadManagervisitedsite (12/2/2021)alongwith

project director, technician and other project partners technicians who would assess the
GSNNIAY Ay 2NRSN) (2 TFAyYyILfAaAa@yREQI c2&A F2NISHNKE 2
The team selects a high point over the intended reforestation area; in a sweesh facing

slope where the fog conditions and wind speed were argued to be optimal for the water

droplets capture as seen in figure 1.

General area July 2021

9y

Life-Nieblas AG20-014 e

Las Hoyas - El Andén

Author:
Project Technician M‘J
T T
A -

Figure 1 abve, photo of the FWCs omite in GranCanaria andelow, the geolocatiorrepresentationon mapjust
above the reforestation area.
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Design of the FWCs and specifications were developed at Nieblagua headquarters in Tenerife.

The different structure assemhlj parts were made at Nieblagua workshop and then

GNI YyALR2NISR G2 DNIYY /FYFNRIF o6& 0GKSY® CAIdz2NBE HZ
parts.

Galvanised steel structure
Capable of resisting 100km/h winds

Anti UV monofilament mesh screen
44.7 m? total

Water deposit

Galvanised steel

FWC foundation

Underground concrete foundation

Figure2 Breakdownof a FWQparts. NieblaguaS.L.

On 26" March 2021 the first foundation structures a2 f £ SOG 2 NRa & (i NHzO G dzNB &
with the constructions workers and Nieblagua Head manager at site to overview the works as
well as the project technician.

Table 1, below, shows a concise summary of the time that would take a team of 5 labourers to
build and install 15 FWCs on site. This includes building material transportation, delivery
coordination andob done,amounting to jusioverl1 day per FWC. Foundations include ground
digging, concrete use and levelling of structures. Transport of the ddsgmparts was
challenging due to terrain steepness. The assembling of FWCs includes the use of PE mesh to
wrap the steel structures. Finally the mounting of the FWCs into their bases was a highly
coordinated job that required 4 workers and a welding teician. It is worth noting that this

time may differ in terms of access to site, terrain conditions, weather conditions and other
factors that fall out of scope in this table.

Tablel Timerequiredfor 15 FWCgo be fully installed

Jobdefinition Amount  Num.labourers Startdate Finishdate Time(days)

FWCfoundation 15 2 26/03/2021 02/04/2021 6
FWQransport 15 4 05/04/2021 07/10/2021 2
FWCassembling 15 4 08/04/2021 13/04/2021 35
FWGQmounting 15 5 13/04/2021 19/04/2021 4

TOTAldays 155
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In order to place FWCs in the right direction (in relation to wind and fog travelling direction)
and install them in such a way that one collector will not interfere in the collection capacity of
the other collectors(i.e. generatingvortex, deflectingcurrent, etc.), measurementwere done.

Using the first foundation as reference, the remaining FWCs were installed thereafter. The
engineers placed the first foundation and brought the structure to level (fig.3).

Figure3 placementof the first FWCfoundation at LasHoyas,GranCanariaPhotos leftto right andtop to bottom:

1) engineers setting the level line that all FWC will follo®) construction labourers and Nieblagua HM placing
the first foundation on ground, 3)FWC foundation brought to levednd faced in the appropriate direction and, 4)
final position of the foundation.

FWCs foundations were dug into the ground stabilised with rocks that become the core of the
foundations and filled with concrete in order to solidify the structure and cr@aséong base.

After the installation of the first foundation, the construction labourers (composed by a team
of 2) took 6 working days to complete the installation of all foundations, including ground
works, material transportation and foundation settlementa ltotal 15 galvanised iron
foundations were built (fig.4). The project technician checked this work making sure all
foundations were placed following the right criteria proposed by Nieblagua and the technical
team.
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As foundations were completed, first FR@ & G NHzOG dzNB&a 6SNB (I 1Sy FTNRY
GKS aSé dz2lJ I NBF® 5dzS 2 GKS GSNNIAY ylFddz2NBzZ €I
partsby hand.Thiswork took them around30 minutesper collectorwhichweights 400kgeach

when assembled. Witla total of 15 FWC it would take the team 7.5 hours (1 working day

estimation) to transport all these structures. However, is worth noting that sask is slowed

R2gy o0& VyI (dzNI f O2yRAGAZ2Yya &adzOK Fa KSIFGZ Rdzal
eventually summing up to 2 working days (fig.5).

Figure4 all FWCdgoundationsmounted facingthe valley from whichtrade winds would climb up andimpact
F3FrAyald GKS 02ttSO02NARQ YSakKo

FWC area
Pathwayto FWC

Y 3 [FWC- pathway from road!
V] puru]

Figure5 two constructionworkerstransportingassemblingparts of a FWQto its setup areaup a steepslopewith
challenging terrain.
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remain stdle, they are welded into their bases by a specialised welding technician as seen in

figure 6. On 19 March 2021 installation of all FWC was completed (fig.7).

Figure6 Welding of the FWCinto their base.Thisjob is done before the PEmeshouter layer is placed on the
structure due to H&S reasons.

Figure7 top, labourersattaching thePEmeshto a collector structure and mounting ontoits base,and bottom, a
picture all FCWs done and ready to collect water.
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Therefore a total of 15.5 days would be e time for a team of 5 labourers to install 15
cC2/a +ta aSSy Ay GFoftS mMd LG Aa 62NIK YSY(lAz2yAy
part of the team, made the coordination and delivery of works considerably more efficient.

The delivery of this defline was on schedule which allowed the installation of pipelines
immediately after. On 10! LINAf HnanumME (GKS C2/ Q&8 LIALISEAYS
supply. Hence, marking the first day of fog water capture recorded at Life Nieblas with 55L
after pipelines were opened that very day (fig.8). However, the initial distribution of pipes was
not neatly installed and there was a concern with water distribution issues hindering gravity
pull capacity in terms of water storage efficiency (fig.8).

=™
QX

Figure 8Two sides of FWCs first pipeline installation. A clear uneven work can be appreciated with a significant
amount of turns and hillike features along the pipes.

Therefore, Nieblagua was requested to fix the pipeline work. BY Afril 2021 Nieblagua

went to site and made sure all the pipes were installed correctly (fig.9). In order to avoid
vacuumeffect, an air bleederwasinstalledat the junction betweenFWCsandthe main supply.

The specialised field workers (SFW) did some ground conditioning pritinetgipeline
ySig2N] aSi dzllxs ¢6KAOK YIRS bASofl3dza Qa 62N

w
Y al?l
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Figure 9 Top, a much neater job can be appreciated in the pipelines in comparison to figure 8. Bottom, a detail of
the air bleeder used to easehe pull of gravity on pushing water towards the water tanks.

Although FWCs were up and running almost by the end of the wet season 2021, they have
collected moisture from the clouds at every chance there has been. The graph below details
water capture fromApril 2021 up untiBeptember 2024During the first year of data collection

(blue line in the graph below), a clear seasonal tendency in water collection is appdediat
significantly low water collectioduring the summer months can be observed thrbagt the
dataset (the driest season in The Canary Islands). Contrary, a considerably larger amount of
water was collected from November 2021 to March 2022. The same pattern tendency can be
observed from same period for the year 2022/23. Howe2&24 has ben a particularly dry

year, a tendency which is suggested from autumn 2023, these data is confirmed when looking
into weather station data analyses in report Action QR.¥a 2y A i 2NAYy3I yR S@I f dzf
NEF2NBadhlk dAaz2y S VD doiisidéng the whle 2022 @alabef] th&eRpected
seasonal water collection tendency is much lower tha2021, a tendency that consistently

falls over the years Such differenceis suggested to be mainly influenced by yearly
meteorological differences. Yearly teerological change is reflected upon the highest water
collection month, January 2022 (14,280L) when compared with the same month ora@623
2024 with drastically lower yield$8,425Land 159L respectivelyFurther data will have to be
gathered and anlgised in order to establish a stronger base of weather fluxes and its influence
over water collection.

10
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Traditional fog water collection
16000
—o— 2021
14000 ﬂ (18,783L)
12000
10000 \ —— 2022

\./'\ (48,884L)

2023
(18,535L)

8000

Litros

6000

4000

2000
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(5,429L)

Graphl Litresof water collectedsince19" April 2021upto a Aug2024. Aseeminglycleartendencybetween
wet and dry season can be appreciatedear 2021 (blue), 2022 (red)023 (green} 2024 (purple)

Portugal

For reasons related to the difficulty in identifying companies in Portugal to supply fog
collectors with the characteristics of the equipment installed in the Canary Islands, the
acquistion of this equipment had some delay.

After contacting Nieblagua, S.L., the company that produced and installed the fog collectors in
the Canary Islands, it was possible to proceed with the acquisition and installing of the
aforementioned equipment.

Thus,the design of the FWCs and their technical specifications were developed by Nieblagua,
S.L., in Tenerife (Canary Islands). Later, the assembly parts of the structures were produced by
the company Pawiletal ¢ Produtos Metdlicos S.A (in Viseu, Portugal).

The structures were transportednd assembledat the different installatiorlocations (Carregal
do Sal and Vouzela) by Padétal ¢ Produtos Metalicos S.A.

The aforementioned installation work (construction of foundations and placement of
structures) of theFWCs, in Carregal do Sal and Vouzela took place between 24/01/2022 and
04/02/2022.

Threefog collectorswere installedat Carregatlo Salandtwo were installedin Vouzela.

11
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Figure 11 FWCs instad at Vouzela site
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4. Nurseries SFWsseedlings& seedsreproduction activities
GranCanaria

C2ft2oAy3a 6KIFG KI & o SA&gn ASL§ Ading fzdné $aBUR analygis. NB L2 NI
94l 6f A&KYS yniwha relatdsIBpeded fefeciidd for halbirecovery within Life

Nieblas, support from local nurseries is required. The role of these nurseries would be to
reproduce plants specified by project technicians with seeds from locatis@eks and the

replication of seedlings collected at local woartlls (table.2).

Inthe initial project application, it was specified that Life Nieblas waddnt withthe support

of two nurseries; the first one, located in Osorio, Teror which expenses are fully covered by
Gran Canaria Council (CGC from its Spanisbnam). In support to nursery works, an
additional SFW was planned to be hired by GESPLAN as support at Tabaibas Nursery
(Valleseco). However, C@8&s covered such a need by other means (with no extra costs to the
project). Budget previously planned for &\8 will be redirected into habitat restoration
activities. In order to agree on the most relevant ugseneans, duly communications with LIFE
Monitor and SC board was submitted. Bureaucratic challenges met by Gran Canaria Council
during the COVIR9 pandenic delayed their progress in retrofitting the nursery in Las
Tabaibas (El Pinillo) and in employing the assigned SFW. Albeit, nursery support ought to have
0S3dzy nmMkKHAHMI LINR2SO0Qa YIYyLR2&éSNI NBIljdZANBYSyY s
support could bedelayed until later 2022. In this regard, CGC made contractual transfer of
duty to GESPLANM orderto makeit easierfor the projectto acquire resourcesn demandand

at own time schedule. Moreover, an official communication was issued on 11/2/2021 in
reall2yasS G2 /2YYAadairzyQa € SGGSNI W NBa S6HAHMOONT !
requested by the reviewing commissioner. Thasedifications, however, have not posed
delays in the execution of the project overall. Eventually, after conversatielaswith the EU

project monitor, redirection ofthe economicalresourcesfirstly plannedfor the nurseryinto

the extension of the specialised field workers team was agreed upon. As such, three new crew
members andone car have been added to the team frdBeptember 2022 with contracts
signed until October 2023.

In collaboration with the local nurseries and the prediction of several reforestation seasons
coming up in this project, GESPLAN technicians developed a forecast of the seedlings required

13
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per specis (tabe.2). They took into account parameters related to weather conditions and
climate in the area where xeric Laurisilva woodland will withstand harsher conditions; i.e.
Apollonias barbujana, Picconia excel3&chnicians also included pioneering speakshis
woodland such a&rica canariensiand Morella fayathat will encourage soil generation (i.e.
nitrifying species) and provide of organic matter in the early stages of this restoration process.
In Table.2, species in red are those that have nohg@eduction during the first reforestation
season and thus were not planted during 2022. However, they have been grown and planted
during 2023/24 season intervention. Furthermore, technicians always follow guidelines set by
Annex | of the EU Habitat Dateve in relation to Natura 2000 Network. In this sense,
technicians have also introduced two new species to the Ristsea indicaand Juniperus
cedrus.

Life Nieblas aimsvasto plant over 6000 plants per year in Gran Canaria alone. GESPLAN
technicians hae calculated the proportion of plants required taking into account
characteristics defined in the previous paragraph (table.3). Neverthelessjn conditions,
extreme meteorological conditions and HR factors have resulted in a lower number of trees
being plantedin three reforestation seasons (mean of 5,000 trees per seasohjfe Nieblas
team aimed to plant as many trees as possible and seedlingsevgerved on demand by
nurseries until end of existenae until field deployment requirements were met

It is worth noting that species grown and occasionally total amount available may depend in
the production capacity of nurseries. This is eventually influenced not only by nursery
G§SOKYAOAlI yaQ @¢2NJ] o0dzi NI GKSNJ 0@ heatSvhvaskeddyd O2 y RA i
and natural availability of seedlings (when harvesting takes place) in a given season. In such
occasion, a shortage in one species will be fulfiled by another with higher yield for that
particularseason. Suctsthe case durin@022/23reforestationseasonNurseries experienced

an availability decrease in species variety to grow. Furthermore, several heat waves events
during summer 2022 resulted in high mortality within the nurseries growing greenhouses
(fig.12). Intable 3, this isreflected inthe amount of seedlings brought to site fB2/23 season
However, Life Nieblas has seedlings reserves whimte made available over the course of
winter for further reforestation Additionally during 2023/24 reforestation season, an array of
seedlings from different species were brought to site, compensating from the previous year
shortage (able.3

Figure 12 Photo sent by nursery technician of affected and dédgrica faya seedlings after one of the heat
waves during summer 2022.

14
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Table2 Classificationof speciesplanted inGranCanaria
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S/IN  CommonName ScientificName

1 Brezo Ericaarborea

2 Laurel Laurusnovocanariensis
3 Acebifio llexcanariensis

4 Faya Myricafaya

5 PaloBlanco Picconieexcelsa

6 Barbusano Apolloniasbarbujana
7 Mocan Visneamocanera

8 MadrofioCanario Arbutuscanariensis

9 Bencomia Bencomiaaudata

10 Follao Viburnumrigidum

11 Peralillo Maytenuscanariensis
12 Tajinasteazul Echiuncallithyrsum
13 Vifiatigo Perseandica

14 Cedro Juniperugedrus

Table3 Number of plants brought to site. The SFWwill work to plant asmany aspossiblegivenreforestation time
restrictions. On the right a graph with the proportions chosen for this reforestation can be seen.

Plantsbroughtto site
Amount Amount Amount

Scientificname

Ericaarborea
llexcanariensis
Arbutuscanariensis
Apolloniasharbujana
Echiumcallithyrsum
Bencomiaaudata
Picconiaexcelsa
Lauusnovocanariensis
Viburnumrigidum
Morellafaya
Maytenuscanariensis
Perseandica

Juniperugsedrus
TOTAL

21/22 22/23 23/24
616 364 868 e Tajinags;e azul
168 560 |
196 224 Bencomia
1792 336 924 9/
616 20
616 140 490 2%
896 518
1036 280 616
476
1512 1764 924
31 308
56
5€
7924 3027 683-

Figure 13 shows the proportion and planting ordguidance that is followed when
reforestation takes place. This distribution of species was calculated by GESPLAN technician
when dividing available planting surface per reforestation method and following the
proportions previously calculated in table.3orSiderations have been given to previous
existent academic work and professional experience in the reforestation of xeric Laurisilva
species. SFWs follow these instructions in order to ensure a balanced planting and use them as
guides in the field. Eacleforestation methodology (i.e. Cocoon, AFDS, Traditional and IFWC)
has a different shapeand distribution order, for which the tables below were produced.
Furthermore, SFWs will use

S

199

Acebifio
1%

15
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their own professional judgement in the field against the reforestatjudeline table when
encountering challenging terrain or obstacles. This work process will be further detailed in the
following section.

Figure 13 an example of how trees distribution guideline for SFWs in El Pinillo has been determined; in this case

foNJ We¢ NI RAGAZ2YyLFEwmM YR 1 C5{mMQd ¢KA& YSIiK2R Aa |lftglea adome$s

features encountered by the field team.

In what involves ground work within the nursery support and assistance framework, the
Specialised Field Worke have undertaken a number of tasks that revolve around seed
collection, seedling picking, maintenance watering, plant transportation, and other ground
works relating to this topic.

It is worth noting that while Summer/Autumn season are often used fouiggoconditioning,
Winter/Spring (and part of autumn) are focused on reforestation activities (including ground
conditioning as required). Ground team did its first intervention in support to the nurseries on
25/02/2021, a few weeks after they officiallyasted working in Life Nieblas. In this case
conditioning work at Las Tabaibas nursery was domeder to bring seedlings and small trees
to site for planting (fig.14).

Figurel4 Specialised-ieldWorkers(SFWYlearinga nurseryreforestation areain Las Tabaibasearbyaction area
at Los Pinillos, Valleseco, Feb. 2021.
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Due to natural weather conditions during wet season and the occasional heavy rain event,
there are days when field work such as ground conditioning renders impracticable from an
H&S pespective, the use of machinery, slip and fall risks, etc. In these instances, SFWs would
put their services upon nurseries requirements to help them expand their seedling growing
reserves and seeds banknather job they may undertake during rainy daysemen hot ones,

is the building of Individual Fog Water Collectors (IFWC) alsimdedaway from the rain and

the sun.Table below summarises all works undertaken for the nurseries from March 2021 to
April 2022. During sease2022/23& 2023/24,assistanceo nurseries has not been required.
Nevertheless, maintenance, irrigation, vegetation clearing and reforestation tasks at El Pinillo,
have increased considerably as the project develops. Therefore there is less man power
available for external assistanowerall. On the other hand, it is worth mentioning that the
construction and maintenance of our own nursery has resulted in more field work added on
top of the already established activities within Life Nieblas.

Table4 Brief summaryof all seedlingscollected March 2021to April 2022.Theteam pickedmore than twice the
planting requirements for season 2021/22.

NurserySupportWorksin GranCanaria2021

Date Siteof works Work done

02/03/2021 LaLagunale Valleseco Z—Fh jlt:g)r;op(;ckedlaurelandV|burnumr|g|dum
03/03/2021 I(_?’ahl_)agunajeValleseco 61Viburnumrigidumand28Laurel
03/03/2021 LaAlcantarilla(3h) 100ViAatigo(Persedndica)and 71 Laure
04/03/2021 LaLagunade Valleseco 550Laurustinusand 283Vifatigo
09/03/2021 Lalagunade Valleseco 602Laurel, 75 Vifiatigoand 608 Follao
10/03/2021 SanFernando 600Laureland600Follao

16/03/2021 Artenaranursery 42fruit treestraysbroughtto site
24/03/2021 Moya 2240Laureland2000Follao

07/04/2021 SanFernando 500Folaocand600PaloBlanco

09/04/2021 Moya 600Follao

13/05/2021 - 2000seedlings

09/07/2021 LaAlcantarilla 3kgMocan(VisneaMocanerg seeds
29/07/2021 Moyaé& LomoNegro 1100Follao

29/11/2021 Osorionursery 12kgAcebifioseeds

09/12/2021 SantaQistina 4kgAcebifio

14/03/2022 SanFernando 800Follaoseedling

04/04/2022 Moya Viburnumrigidumseedlingpicking(700)

TOTAL 13518

For instance, SFWSs dedicated 7 days of nursery support working during March 2021 ({ig.15).
2/03/2021 the feld team picked around 200 seedlings of a variety of laurel \dibdirnum
rigidumat La Laguna de Valleseco (fig.15, A), a natural space meant for habitat protection and
recreational activities. On 3/03/2021, the team went to the same location as the dimyebe
only dedicating half the day. They picked a total of 100 seedlings of laureVignum
rigidum. The second half of the day, SFWs harve$tetsea Indicand Laurel at La Alcantarilla
with a total of 171 seedlings collected (fig.15, B). On 4/03/20&lteam counted on more
favourable weather conditions and less challenging working scenario. In La Lag\Walesdeco

they were able to collect 550 Laurustinus and Z3sea Indicdfig.15, C). In an attempt to
contribute further to the nurseries effés, the team went on a successful seedlings collecting
day on 9/03/2021 with almost 1300 seedlings collected between Laurel, Laurustinus and
Vinatigo (Persea indica)fig.15, D). In a different area, San Fernando (fig.15,L&)rus
novocanariensisand Viburnum rigidum were collected in a total of 1200 seedlings
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(10/03/2021). On the 16/03/2021, fruit trees were picked from Artenara nursery and brought

to Las Tabaibas (fig.15, F). These species are almost never used, however, it sometimes helps
techniciango find collaboration routesvith nearby farmersn orderto annexprivate property

(located within the Natura 2000 Network) to the existing working area thus extending current
habitat restoration area boundaries'lhe most successful day of seedling hatimgswas on
24/03/2021 when the team was able to pick 2240 seedlings of Laurel and 2000 Canary
Laurustinus aMoya (fig.15, G) in naturadccurring xeric Laurisilva woodland. Numbers reports
area done by nursery specialist once seedling are replicated tigv growing pots and
communicated to technicians.

Figure 15 A) SFW picking seedlings, B) Tray of seedlings, C) A variety of Laundibantum rigidum D) an
example of how seedlings are stored and transported from field to nurseries, E) SFWs tegkingiseedlings in

San Fernando, F) Trays of fruit trees in Las Tabaibas and G) Replication trays at Osorio nursery after a successful
day in Moya.

In April, 2 days were dedicated to the picking of seedlings, 7/04/2021 the team went to San
Fernandcacollecing 500 Follao(Viburnumrigidum) and 600 PaloBlanco(Picconiaexcelsy. Two

days after (9/04/2021) 600 Follao were picked at Moya woodland area. On 13/05/2021 2000
seedlings of a variety of xeric Laurisilva woodland were picked. 3kg of MaGanea
mocanera) seeds were collected on 9/07/2021 (as per species germinating season, fig.16).
Finally, in 29/07/2021 the day was split into two different areas, Moya and Lomo Negro where
1100 Follao were picked by the SFWs (table.4).
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Figure 16 Mocan\(isnea mocarra) seeds collected in
July as per germination season. Their harvest is required
at a determined time of the year. A total of 3kg was
collected that day.

Three more collection events took place during winter days; 29/11/2021, 9/12/2024.
camariensiswas the main species targeted in this occasion. It should be noted that most
Laurisilva species do not produce seeds nor seedlings during wet season. Finally on

VVVVV

14/03/2022 Viburnum rigidumd SSRE Ay 34 6SNB LR ODSRDOONSAAY 6HAY OF

usual to find this seedlings this late in the year. However, the team had another chance of
pickingViburnum rigidunseedlings on 04/04/2022 in Moya.

It is worth noting that certain species (seedlings and seeds) would be available at different
stages of the season and sometimes, harvesting has to be done in limited intervals not just
depending on weather forecast as mentioned before.

Allwork describedoreviously allowsnursery specialists to groseedsyreplicateseedlingsand
classify plants bgpecies and growing phases. Plants will be taken care of until field teams
need them for reforestation which is limited in The Canary Islands (running from October until
March every year). Growing processes will normally take between 3 to 6 months ffig. 17

Figure 17 Photos left/right and top/bottom: 1)
Nursery specialist checking on one of the
growing greenhouses, Osorio. 2) A replication
tray being planted by a nursery worker for
season growing. 3) Young seedlings haky
their growing phase at greenduses. 4) Tray of
seeds before they are picked for replication.

Whenweatherconditionsare too harshasto work at the reforestationareas,the team willbe;

sent to the field in search of wild seedlings and seed primarily (dependant on seasotfjeito
easier working areas around the reforestation site that will help in future project actions
secondly (as per technicians indications), and thirdly, SFWs will be sent to the local nursery to
assist irmaintenance and replication activities. three occasions (2@7/01/22 and 15/03/22)

the field team assisted the local nursery in their daily tasks.
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In terms of assistance given to the local nurseries, field team is sent to the greenhouses where
maintenance, gardening, replication and other jobs relate the production of seedlings are
undertaken.

When nurseries communicate the field team and technicians that plants are ready to go onto
the wild, a process of transportation begins from the nursery greenhouses to the fields where
trees are needed. Tabl5 (below), shows a summary of all transportations that were done
from Tafira, Santa Brigida and Osorio nurseries to El Pinillo in combination with the individual
specimens recorded in table 3 fitre whole length of the project

Table5- Transportationof seedlingsto ElPinillo from local nurseries.

Plantstransportation from September 202anuary2024

From To Speciedransported Amount
Ericaarborea 1848
llexcanariensis 728
Arbutuscanariensis 420
Apollqnlas 3052
barbujana
Echiumcallithyrsum 1036

Tafira,Santa E_encor_nla:auldata iiii

Brigidaand  ElPinillo ICconizExcelsa

Osorio nursery Laurus L 1932

nurseries n(_)vocanar_le.nss
Viburnumrigidum 476
Myricafaya 4200
Maytgnus_ 339
canariensis
Juniperugedris 56
Perseandica 56
TOTAL 1778:

As it happens with the rest of nursery support works, transportation is done by the SFWs
when days are not practicable for field work, taking the chance to complete tasks that do not
involve the team taking era risks. In a totabf 7 days for season 21/22 daysduring season
22/23 and 10 days during season 23/2e SFWamnanagedto bring to site enoughplant in

their carsto coverall reforestation requirements (fig.18).

Figure 18 an example of how the plenare transported and
unloaded at site. Plants will become accustomed to the new
environment before being transplanted into the field.
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Enabling a storage space, the Specialised Field Workers, repurposed an old barn and did some
ground conditioning in orek to accommodate all seedlings that were being brought to site
(fig.19). This new nursery will provide seedlings a gap to adapt themselves to the new
environmentoutsidegreenhousegontrolledconditions.Accustomingo the new environment

before reforeshtion takes place, increases resilience and thus survival rate of seedlings.

Figure19 Processf restoration of anold barnturnedinto & A (in& <.

As seen in figure 19, there are three main areas used by the SFWSs: a cave used as hut in times
when this area was agriculture land (fig.19, top) currently used as storage for a miscellaneous
of materials an tools; the watering and main seedlings stqelarea (fig.19, middle) where

SFWs did ground conditioning and installed an impermeable plastic grawed t prevent
seedlings from setting root (rooting may be a complication when transplanting begins); and
finally, the barn (fig.19, bottom) is covered by a plastic membrane serving as a roof where
seedlings are occasionally put into during severe hedtdnought (harsh weather conditions

are detrimental at early growing stages).

Additionally, the team installed two water tanks (1000L each) near the nursery which are
exclusively used to water seedlings (fig.20). The use of a separated and independaitigvate
system is due to the use of soluble fertilizers to support seedling while in their growing pots.
As seedlings spend prolonged periods of time in encapsulated pods, nutrients availability may
be depleted. Hence, restocking is a must in order to ense@dthy development and survival

of all specimens before reforestation. Water transported into these tanks is done by gravity
from main water tanks located higher above at site. Water tanks distribution rationale is
further discussed in the following sewti.
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Figure 20 water tanks are located in a high point above nursery watering area. Making use of gravity pull, SFWs
are capable of irrigating the whole area avoiding the use of mechanical pumps.
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Table 6 and 7 show what plants have been a@eglfor reforestation.

The plants that were acquired for reforestation came mainly from the Serra da Malcata Forest
Nursery, managed by the Institute for Nature and Forest Conservation (ICNF, I.P.).

They are native species with known provenance, giveir filmportance for the diversity of the
ecosystem. These species are more adapted to the soil and climate conditions of the territory,
and are therefore more resistant and resilient to long periods of drought, intense rain, the
spread of pests, diseases darfires, compared to introduced species. Furthermore, these
species follow the recommendations of the Natura 2000 Network and the EU Habitat Directive,

Annex |.

Table6 Distribution of plantsin Carregal do Sal

Plantation sector Species/Number of plants ¢ | Species/Number of Number of
March/2022 plants ¢ March/2023 | plants/sector
Traditional (2,3ha) (0,45ha) 1032
reforestation Quercus pyrenaicg 430 Quercus roburg 172
method(TR) Quercus robur 430
Cocoons (1,25ha) (0,1ha) 250
(CCN) Quercus pyrenaice 100 Quercus roburg, 52
Quercus rbur ¢ 98
Individual water fog (2,4ha) (0,1ha) 650
collectors (IND) Quercus pyrenaice 300 Quercus robur (with
(250 plants with hexagonal nel hexagonal net+
50 with hexagonal net{ mosquito net)g 37
mosquito net) Quercus robur (with
Quercus robur, 300 hexagonal net}, 13
(250 plants with hexagonal ne
50 with hexagonal net;
mosquito net)
Total 1658 plants 274 plants 1932 plants

Table7 Distribution of plants in Vouzela

Plantation sector Species/Number oplants Number of plants/sector
Traditional reforestation (1,6ha) 310
method Quercus pyrenaica 80
(TR) Quercus rébur, 110

Quercus subeg 120
Cocoons (0,6ha) 233
(CCN) Quercus pyrenaica 80

Quercus réburc75

Quercus subeg 78
Individual  water  fog (1ha) 600
collectors Quercus pyrenaicg 200
(IND) Quercus rébur 208

Quercus subeg 192
Total 1143
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5. Groundconditioning,reforestation methodologiesdevelopmentandinnovative
fog collectors

Ground conditioning is the core stone of Life Nieblas dgraknt at field level. From the first
assessment of the field itself by technicians, to field clearing, construction conditioning,
repurposing, installation of safety measures, distribution of water storage and their associated
pipeline network to the planimg of reforestation methodologies and actions taken to
implement them. From issues encountered as work develops to solutions planned to
overcome challenges, fieldwork is a holistic project layer that connects partners with all their
technical, scientifiand engineering desk and field work.

GranCanaria

Technicianfield work

Life Nieblas technicians first assessed the terrain in El Pinillo in 2018 after the spread of severe
wildfire in 2017 and later again in 2019 at Tamadaba Natural Park. This isearthat
historically was used as farmland and as a source of potable water for human consumption
where wells were dug (fig.21).

Figure 21 general view of the main working area where clear signs of terrace agriculture are seen. This entire
space was inhaibed by Laurisilva woodland prior to anthropological influence.

The area located in La Virgen ravine, above Vallese2@0d amsl), Gran Canaria has been

designated protected status under Natura 2000 Network and has been defined as priority
KFEoAGr (W RBAADO WY OF NPy SaAly | SFIKAQ FyR docn Wal
the remnants of Laurisilva forest at the depths of the ravines have served as examples of what

this area would have looked like before anthropological action (fig.22). Techniciaesvet

the frequency and effect of fog tinis area and begun project development. The main focus of

this project is to restore the xeric Laurisilva forest that once inhabited this part of the island,

helping in natural water cycle restoration and endespecies spreading (flora and fauna).
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CAIdzNB Hu W{Fid2 RS | 3dz
natural occurring water spring

that is located within the

working areaat ElPinillo. It hosts

several Laurisilva species such as

Morella Fayaand Laurus

Novocanariensis

First contact and meetings are held (2018) in regards to restoration works with the land owner
and project partner, Heredad de Aguas de Arucas y Firgas (Heredad henceforth). Heredad lent
the terrain in which Life Nieblas is currently working and they atdively participate in other
restoration projects within their land (i.e. Life Rabiche).

' FG4SNI FANRG aAGS FraaSaavySyid {c2za sSNB AyidNERRdzO
with Heredad Field Foreman assistance. Preliminary ground clearingosuditioning started

on 9/02/2021 in order to further assess the terrain and organise the work ahead for the

coming season. Technicians attended site and had an overview plan of where to go from the

start point in relation to ground conditioning and refatation strategy.

Strategy is set so the SFW team makes ground clearing in a perpendicular direction to hill
slopes (12/02/2021). Project technicians divide the work and define that corridors should be
made every 1.5m with a width between 115/m each (§1.23). Shrubs, dead trees and weed

will be cleared from the most part of the field. However, preserving part of the natural
occurring vegetation will hold onto the soil in the event of heavy rain, avoiding erosion in the
steep slopes of the terrain untihe reforested species grow a strong enough root system.
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Figure 23 an example of the work undertaken from 9/2/2021 till 12/2/2021. The SFW followed instructions of
clearing a walking path first (on the map, yellow line) and later starting with theasieg of corridors (photos top
right and bottom).

The field was marked by project technician using GPS incorporated on a Fenix 6 wrist watch

(fig.24, A). Data acquired at site, would be later downloaded into computers and processed

using Google Earth rekimg in geclocated points andim files. Thesepoints are exported into

ArcMap and translated into layers and shape files, making the exact location of working

progress readily available and editable for technicians (fig.24, B & C). It is worth naitng th

GKAEG AYF2NXIGAZ2Y KFra 0SSy Ffaz2 &AKFENBR gAGK 20GF
understand thework doneat El Pinillo, challenges faced, etc. which in turn provides fooee

holistic view of the project for all partners.

Figure 24 toolsused by project technician to

mark working site and developments of

activities. A) Garmin Fenix 6 watch, B) ArcMap
desktop view and C) Google Earth desktop
view.
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In terms of GPS field work progress tracking, it is done as field conditioning work develops.
the figure below, a complete map of the working area with tracking undertaken until Oct 2021
is shown. The working order is not always straight forward. Technician sometimes instructed
SFW to work in different parts of the terrain as to assess typsoibf vegetation found, etc.,
givingthe teama more detailed idea ofthat is present at site This kind of procedure helps in
decisionmaking when itomes tomethodologies implementation on site (fig.2%)s per dates
shown in Figure 25, February to Apwere the most active months in terms of ground
conditioning whilst Sef®ct werethe months in which vertical access areas were cleared (after
vertical access course was competed), hencetithe gap between tracking events.

GPS tracking working progress

Date Los Pinillos (map)

12/022021  E=_ |

17/02/2021
12/03/2021
25/03/2021

06/04/2021

07/09/2021

30/10/2021

Figure 25 Map showing fidl clearing and conditioning done up until Oct 2021 by the SFW. The main irrigation
pipeline network has been also presented in order to better show the rationale of the working undertaken in

field.

As both field work and technical experience in this patécfield grew, such close monitoring

of the works and field penetration was considered less relevant and effgate diverted into

other tasks, such as maintenance works (regarding field team) and desk duties (regarding
technical team).

On 15/2/2021, 1T Q& GSOKYAOFt GSIFY @AaAGSR aAGS 6AGK D9
F2N) GKS AYLX SYSyidalridAazy 2F (GKS W! ClavpumlSledsiddh y (KA a
of the land not only logistically but also from the scientific data gathepergpective (fig.26). It

was agreed that 1ha would be used to install three independent AFDS. Measurements and maps

were generated in order to accommodate the first AFDS installation. Further technical details

will be described in the section referring teforestation methodologies. In what relates to the

second AFDS system to be installed at El Pinillo, details are discussed later in this section.

! Afull mapon methodologiesmplementationareascanbe found in the followingsection
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Figure 26 prposed area for the
first installation of AFDS at site.
Thisareacurrently holds almost
1200trees. It is characterisecby
a significant steep slope.

Life-Nieblas £sci
1:651

Las Hoyas - El Andén 2

g:siblan L

P

In preparation for the arrival of Fog Water Collectors (FWC), the ground team is insttacted
clear the pathway and the designated area in order to facilitate engineers and labourers work
(17/2/2021). In addition, the technician marks the area using the GPS to provide an overview
of the FWC area (fig.27).

_BLeyend X FWC- pathway from road

FwcC
FWC pathway|

0711072021

Life-Nieblas AG20-014 .
1‘:535

Las Hoyas - El Andén 26

Author: 44 B
Project Technician Bea-. gesplan
" my " "

T
)

Figure27 Map showingthe pathway markedin Feb2022andthe accesgo (eventual)C 2 / dbei.

After a closer assessment of the working area and its orographic conditions, technicians
realised that the steepness of the terrain required vertical access working knowledge by the
SFWs and the pregt technician. In order to develop a safe working environment, GESPLAN

technicians decide to provide with a vertical access course to the field team (including project
technician). On 19/02/2021 accredited course consultations begin, where aspects such as
course content, teaching methodologies and budget are requested from different companies.

GESPLANad certainhighly specificequirementsdueto the nature of the terrain, the location
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for the course and the amount of people involved in the course. @uwll the companies
consulted Verticallll wasthe only oneto agreein undertakinghe coursein a safelymannerat

our own working site. This was required as project technicians believed that real environment
training and exposure would be significanthore useful for the field team. On 18/3/2021
Vertical 1l visited site to assess best practices and methods to apply during the course (fig.28).
The specificity of Life Nieblas requirements meant that not all companies were able or suited
to provide thisservice. Further enquiries and technical assessment resulted in the contract
procurement to Vertical Il on 6/5/2021. The course took place from 28/6/2021 until
2/07/2021. Another vertical works and rescue focused course took place frdh@26"

Augus 2022 and was delivered by Formacién Acceso por Cuerdas at the same location.

Figure28 Verticalaccesgracticeareaat the time of assessmen(top) and later after clearinghad beendone and
anchors installed (bottom).

In preparationfor water storageand irrigation network (11/05/2021)technicianorganisedhe
delivery of 5, 5,000L tanksto site by SISCOCAN S.L. on two days. These tanks were found not
to follow contract procedure and had to be fixed before they could be connected to the
irrigation network. An engineer from SISCOCAN was required to attend site and to make tanks
fit for purposeon 18/05/2021. A minor setbackthat causednot delayin the irrigation network
installation nor in the collection of water from FWC (Fog Water Collector®9Yig

! Thanks distribution will be discussed in the following section in more detail.
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Figure29the arrival andinstallation of water tanks
at El Pinillo.

T4

As beneficiaries project partners, GESPLAN technicians need to have a holistic view about

project development. In this sense, working eife and travelling is sometimes necessary in

order to visit partners, take on field visits, etc. On 20/05/2021 a visit was paid to ICIA HQ in

Tenerife (TF). Technicians visited ICIA installations, as well as checking in latest developments

of the team. Futhermore, the team took the chance to visit Anaga Massive ICIA & ULL testing

site in Taborno that is enclosed in one of the most important Laurisilva forest of The Canary

Islands (fig.30). This testing site is used by ULL to research,@x&f@nge by lisg and Eddy

| 2@ NAFyOS {e&adSY FyR o0& L/ L! G2 GSad cz2/ FAtL
which will be further explained in the following section.
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Figure 30 Photos left/right and top/bottom: ICIA and GESPLAN technicians discussingcipgeelopments;
Tabornotesting siteusedby IClAand ULL;and AnagaMassive,one ofthe mostimportant Laurisilva woodlandsn
The Canary Islands.

On 3d" August 2021, project technician discussed with the nursery specialist plants availability
and tranportation details in order to commence reforestation in El Pinillo. As explained in the
previous section, the team took a total of 7924 seedlings exceeding plant requirement
expectations for the running season (2021/22). For season 2022/23 & 2023/24 idiactn
sourced all plant required from different nurseries around the island, namely Tafira, Santa
Brigida and Osorio nurseries as well as using stock from previous seasons respectively.

ITC engineers visited site off $September 2021 in order to finaligtetails in terms for the

AFDS phase 1 placement, hoses installation and to advice in best practices relating to drippers,
water pressure distribution, etc. (fig.¥1In regards to AFDS second phasmther technical

visit was paid orl1/05/2023 as to pan for the installation of the AFDS second phase which
added 3 extra systems to Life Nieblas.

Figure 31 an ITC engineer attending site to better assess on site and give guidelines to SFWs in how to proceed
with the AFDS installation phase. On the right @xample photo of hoses with drippers on AFDS1.

2 AFD$hase 1 and arefurther developedunderW Y $ (i K 2 RA2Yf L3f 35 YSSi the falldwihgsertion
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After analysing work donaentil Sep. 2021 and the work left to do in 2021/22 season, GESPLAN
technicians decided to restructure tasks priorities (21/09/2021). Two groups (of 2 people)
were formed from the4 SFW team. Team one would take care of the traditional reforestation
area, as they count with the necessary skills to practice rope access in vertical terrain. On the
other hand, team two will take care of the AFDS installation and reforestation, hence
advancing in two different methodologies simultaneously. This allows technicians to learn
more about the requirements for each team and how fast the field work develops.

On 3d" September 2021, project technician went to site and established AFDS hoses gfoint
reference on the field as to facilitate installation processes carried out by SFWs (further
developed in the following section). This work was done in collaboration with ITC engineers
(fig.32).

Figure 32 in the map (bottom left) a representation ttfie position of hoses in reference to technical indications
for the distribution of water of one AFDS (the first of three). The two pictures show how the reference points
were marked at both ends of the AFDS1 area for SFWs to install the hoses.

Later on tle same day the technician took the chance to mark anchoring installation points on

traditional reforestation area, taking into account natural features, space availability and

access risks involved (i.e. rock fall, steep terrain, etc.). Ground anchaosiadjation requires

hammerdrilling into the ground for which labourers were trained in their vertical access

course. This work had been completed by 14/10/2021 when project technician visited site,

checking in both AFDS1 and Anchoring installation dewstop (fig.33). With the completion

of the anchors installation on site (8 anchors were installed in total in this section),

WENI RAGAZ2YFEMQ | NBF A& FdzZ £ & NBEFRE& F2NJ Of SI NI y(
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