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1. Brief of the project
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, this 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
Within Life-Nieblas framework and following its main purpose, FWC (Fog Water Collectors) are
to be installed as the only water source and supply at the reforested areas. In order to make
FWC efficient, a network of pipelines, water tanks, and protectors have to be installed. Each
section of the proposed area in El Andén, Gran Canaria will follow a different reforestation
methodology as defined in action C2 and will aim to feed 20,000 seedlings overall. In this
report, technical description of material required for the installation of all irrigation methods,
is given.
Firstly a detailed description of the Autonomous Fluid Discharge System (AFDS) is presented.
The complexity of the system and its pipeline network along with site selection and monitoring
protocols will conclude with a brief implementation schedule:





Technical characteristics, functioning requirements, and installation project of both
the connection of fog collectors to the tanks network, and the tanks network and pipes
with hydrants1.
Optimal setting and location to guarantee the system´s best functioning.
Quantitative indicators as well as success, neutral or failure functioning threshold and
guidelines to obtain standardized monitoring data.
o Water meters.
o Network of soil moisture sensors.
o Weather Central Station (WCS).

Secondly, a breakdown of materials and installation procedures for the remaining
reforestation methods is explained. This includes: Water tanks, irrigation system, traditional
Fog Water Collectors (FWC), Cocoon system and Individual Fog Collectors (IFC).

*Portugal situation disclaimer
Whilst Portugal is taking a replication role in this project and having so far complied with all
relevant actions, the planning, design and in-situ dimensioning of the AFDS has been
compromised due to COVID-19 travelling restrictions within countries involved. For technical
reasons and in order to ensure a sound functioning and testing of all methods involved in LifeNieblas, technicians’ field visits are absolutely necessary; rendering any kind of remote work, in
this particular case, ineffective and potentially jeopardising the systems’ setup, data collection
and data analyses, turning therefore, into misleading results. It is thus, that field visits and
hence design of the AFDS as well as the rest of irrigation systems, have been postponed till later
this semester. A full-detailed update for Portugal in this section will be done in due time.

1

The drip irrigation network design has already been studied.
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3. Definition of the irrigation zones associated with AFDS
The Autonomous Fluid Discharge System (AFDS) is a device that, based on Archimedes’
principle and the Gaussian curve, allows to discharge a fluid in an automatic, autonomous and
controlled way into a deposit without any energy supply or electronic control device, joining
efficiency, autonomy and regularity characteristics without electrical consumption or CO2
emissions.
The AFDS reforestation systems will be aimed to supply water through a drip irrigation system
for the reforestation of 5,000 plants. For this purpose, six reforestation systems with AFDS
have been assigned to supply six specific irrigation zones or areas.
Each area will have an approximate surface of 3,200 m2, expected to hold about 833 plants.
In order to determine the irrigation areas, several field inspection visits have been made. With
the collaboration of GESPLAN, ITC and Heredad of Arucas and Firgas, several locations have
been evaluated for the distribution of the areas to be reforested with AFDS. The following
aspects have been taken into account for the selection of the definitive areas:





The slopes to be reforested and their geomorphology.
The differences in elevation between the discharge points of the AFDS and the lowest
point of each irrigation network.
Distances between each AFDS and the beginning of the network of each irrigation
network.
Distances from each discharge point with flow measurement to atmospheric station
and data centralization.

During the field visit on November 2, 2020, two possible irrigation areas were identified, which
are displayed in the Figures 1 to 12.

Figure 1, Figure 2 Figure 3and and Figure 4 Identification of the areas of action with personnel from the
Heredad of Arucas and Firgas, GESPLAN and ITC (November 2 nd, 2020)
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Figure 5, Figure 6 Figure 7 and Figure 8 General views of Action Zone 1 initially identified, including the area
for associated fog collectors (November 2nd, 2020)

Figure 9, Figure 10 Figure 11 and Figure 12 General views of Action Zone 2 initially identified, including the
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area for associated fog collectors (November 2nd, 2020)

Figure 13 Areas to be reforested (Google Earth)
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ZONE 1
REFORESTATION
AREA

ZONE 2
REFORESTATION
AREA

Figure 14 Areas to be reforested seen from the road GC-21

In a first approach, it was suggested that there should be two fog catchment zones and that in
each zone an irrigation area associated with AFDS should be defined (Figures 13 and 14):
•

Zone 1: Three AFDS systems. Surface to be used 4.5 Ha

•

Zone 2: Three AFDS systems. Surface to be used 3.5 Ha
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Figure 15 Proposed reforestation areas from AFSD

Figure 16 Zone 1 for AFDS, 4,5 Ha

Figure 17 Zone 2 for AFDS, 3,5 Ha

Initially, the irrigation areas related to each AFDS were sectored as shown in Figure 15 and
Figure 18: Zone 1(Figure 16) and Zone 2 (Figure 17). Each zone relied, in turn, on a specific fog
collecting area (Figures 19 and 20).
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Figure 18 AFSD's proposed reforestation areas and two Fog Collectors locations (CN1 and CN2)

Figure 20 Zone 2 for Fog collectors (CN2)
Figure 19 Zone 1 for Fog collectors (CN1)

Once the area was assessed with the fog collectors’ supplier, it seemed more appropriate to
centralize the location of all the fog collectors in a specific location, i.e. at the highest elevation
and the point most exposed to trade winds. Moreover, after beginning the process of clearing
and conditioning the hillsides, it was noted that those areas initially designated for AFDS were
in fact of difficult access, and that the slopes were too steep, and therefore unsuitable for the
installation of drip irrigation systems.
During another field visit on February 15, 2021, and in agreement with GESPLAN, new
irrigation zones were defined based on AFDS. In this case, the horizontal strip arrangement of
each irrigation zone minimizes differences in pressure between the various points in the
irrigation network. It also allows for a better coefficient of homogeneity in water distribution.
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The Figures 21 to 28 show the visit carried out on February 15, 2021, and the distribution of
the six irrigation areas eventually assigned to each AFDS system after their rearrangement
(Figure 29).

Figure 21, Figure 22 Figure 23 and Figure 24 Identification of new areas of reforestation with GESPLAN
and ITC personnel (February 15th, 2021)

Figure 25 General view of one of the areas proposed for the installation of the AFDS irrigation system
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Figure 26 and Figure 27, Detail view of one of the areas proposed for the installation of the irrigation system
from AFDS. In the image you can see the traditional terraces that will facilitate the installation of the irrigation
system.
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Figure 28 Area proposed for the installation of an irrigation system from AFDS after the clearing carried out. This
area was affected by the fire in 2019.

Figure 29 Final irrigation zones associated with each AFDS
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4. General description of the AFDS reforestation System
Each AFDS reforestation system will consist of the following core elements:





Fog collector
Water storage tank
Autonomous AFDS discharge system
Irrigation network

A general outline of each AFDS reforestation system is shown in Diagram 1.

Weather Central Station (WCS)

AFDS Installation

Diagram 1 General outline of each AFDS reforestation installation
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The general functioning of each AFDS reforestation installation is detailed below:
The 5,000 L water storage tank will be filled with water on an irregular basis, always depending
on the water production capacity of the fog collector associated with the system.
Since the AFDS system is installed and linked to this tank, once it reaches a certain water level,
the AFDS system will start running, discharging the water from the tank through the drip
irrigation system into the 830 plants.
This AFDS system will operate in an autonomous and automatic way every time the tank
reaches a certain water level—under adjustment.
The following shows a general outline of the AFDS autonomous discharge system, as well as its
basic operation sequence and its capacities (Figures 30 and 31, and Diagram 2 and 3).

The device consists of the
following elements:
 Discharge pipe
 Flotation vessel
 Protection shell
 Clamping base

Diagram 2 AFDS schema

Figure 31 Set (AFDS device + tank)
Figure 30 AFDS device
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AFDS operation steps:
1

Tank filling.

2

Vessel floatation.

3

Maximum level.

4

Start of discharge.

5

Tank discharge.

6

End of discharge.

Diagram 3 How does AFDS work?

AFDS is a modular device as it is scalable in dimensions and in discharge capacity. There are
three different models depending on the diameter of the discharge pipe (Table 1).
2

Table 1 Different models of AFDS and capacities

Ф Discharge pipe

Max output flow
(l/h)*

Min output flow
(l/h)*

Model 20

20mm

900

300

Model 32

32mm

3800

400

Model 50

50mm

6,500

2,000

The AFDS model selected for these reforestation systems with AFDS is AFDS32, the dimensions
of the hydraulic outlet pipe being DN32 mm.

2

3

Data obtained from tests carried out in a tank of 1m of water and without loss of load (atmospheric
pressure)
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Using this pipe diameter, each AFDS32 should provide irrigation for the 833 plants, with an
average of 6 L irrigation for each plant at a 4 L/h flow rate per dripper. This translates into an
AFDS output flow rate of about 3,300 L/h for each irrigation system.

5. General arrangement of the different elements in the AFDS reforestation System
The proposed distribution of the different elements of the reforestation system is shown in
Figure 32.

Figure 32 Final irrigation zones associated with each AFDS and Fog collectors





Installation area of fog collectors (6)
5,000 L tanks with AFDS (6)
AFDS reforestation areas (6)

5.1 Required materials and equipment for the installation of AFDS
Assuming that the project partner, GESPLAN, will be installing the fog collectors, 5,000 L tanks,
irrigation network and hydraulic interconnection between the main elements, ITC will be in
charge of gathering the required materials and equipment for the manufacture, installation,
commissioning, monitoring and control of the six AFDS that will be part of the reforestation
system.
Most of the materials to be used in the manufacture and installation of AFDS systems are both
sanitary and pressure Polyvinyl Chloride (PVC) materials, and high-density polyethylene (HDPE)
materials, as well as adhesives, silicones, screws, etc., all of which are CE marked.
The most important materials and hydraulic accessories for the manufacture and installation
of each AFDS unit are listed in Table 2.
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Table 2 Materials and hydraulic accessories for the manufacture and installation of each AFDS unit

Units
2
0.5
2
0.5
2
2
2
1
1
2
1
2
3
1
1
1
4
1
8
0,2
1

Item
Linear meters of sanitary pvc pipe 315 mm
Linear meters of sanitary pvc pipe 250 mm
Linear meters of sanitary pvc pipe 32 mm
Linear meters of sanitary pvc pipe 250 mm
Linear meters of sanitary HDPE DN50 PN10
Linear meters of HDPE pipe DN50 PN10
PVC sanitary plug 315 mm
PVC sanitary plug 250mm
Uraplast O-ring 90 mm
PVC elbow 32 mm x 90º
PVC elbow 32 mm x 45º
PVC male plug 32 x 1”
PVC female plug 32 x 1”
PVC ring 32 mm
PVC nipple 1”
Metal bulkhead fitting 6mm tube automatic.
Linear meter silicone hose Helivil 32mm.
Linear meter polyurethane tube 6mm.
Rubber ring gasket.
m2 Tramex GRP.
1 micron mesh filter DN32mm.
Various materials (glues, solvents, screws, silicones, clamps, etc.)

In Table 3 is a breakdown of the equipment and accessories necessary for the installation,
monitoring and control of each AFDS unit and interconnection with the irrigation network.
Table 3 Equipment and accessories necessary for the installation, monitoring and control of each AFDS unit

Units
5
4
8
2
2
1
2
2

Item
Linear meter of HDPE pipe DN32 PN10.
1” PVC ball valve.
PE 32-1” link
PE 32-1” link
PE 32 tee
DN32 meter with 1P / 1L pulse sensor Wi-Fi communication.
1” double effect suction pad, plastic base PN16.
Glycerine pressure gauge 0-10 bar.

5.2 Water meters
For each AFDS reforestation system, water meters with pulse sensors will be installed, as well
as communication via Wi-Fi, with the data collection system located in the meteorological
tower. This is to determine the following:



The number of discharges/irrigations performed in the system.
How often these irrigations are performed.
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The quantity or volume of water (in m3) supplied in each irrigation.

The water meters have to achieve a precise measurement result, even with difficult water
quality (suspended solids) or in difficult installation situations (outdoors). It must be equipped
with communication interface for:




Electronic pulse
Wired M-bus
Radio via wireless M-bus

With these characteristics, the water meter selected is the multi-jet dry dial meter MTKD-M
DN 32 model from ZENNER International GmbH & Co. KG. Figure 33 is an image of the required
water meter

Figure 33 Multi-jet dry dial meter MTKD-M

6. Soil Moisture Sensors
A network of 23 soil moisture sensors will be installed. It will consist of wireless soil moisture
sensors connected to the weather central station via wireless communication equipment.
The model selected is the RXW-SMD-868 (Figure 34).
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Figure 34 RXW EC-5 or 10H Soil Moisture Sensor

The 23 soil moisture sensors will be spread over the project area, at strategic points (Figure 35,
36 and 37): 2 for each of the 6 AFDS irrigated zones, 2 for each of the remaining 3 irrigation
methods and 5 to monitor the existing surrounding forests and cleared areas.

Figure 35- The 23 soil moisture sensors distribution over the project area
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Figure 36 Soil moisture sensors location in three of the AFDS reforestation areas, and two of surrounding forests
(chestnut and elm)

Figure 37 Soil moisture sensors location in a different irrigation method (MS19 and MS20) and pine forest (MS22)
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7. Irrigation network model
The available terrain for each irrigation zone was divided in 3 sectors. Each sector is
approximately 96 metres long and 34 metres wide. This will allow installing a hose with 49
drippers (longitudinally) every two metres width, totalling to 17 hoses per sector and 833
drippers. Traditional dripping irrigation systems require a homogeneous pressure distribution
along the pipes as long drippers flow is pressure dependent where alpha is around 0.5:

However, self-regulating drippers exist and are able to keep a constant flow rate (alpha = 0) in
a certain pressure interval.
Table 4 Drippers characteristics

Figure 38 Dripper pressure curve

From the Table 4 and Figure 38 we know our irrigation network should work in a range of
pressures between 0.6 and 3.5 bar. The pipe to which drippers will be connected will be an
agricultural grade 16 mm LDPE that has 2.5 bar working pressure then, the pressure range of
our irrigation network should be 0.6 to 2.5 bar.
For the calculations, the relative elevation of every single dripper with respect to the AFDS was
estimated using linear interpolation based on the known elevation of six of them (the four in
the corners and two in the middle of the longest sides). As a result, you can see the Diagram 4
with the dripper’s distribution on the space.
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Diagram 4 Distribution of the drippers in some of the evaluated areas taking into consideration the slope

The water distribution is made through a central 32 mm agricultural grade low density
polyethylene (LDPE) 10 bar nominal pressure pipe that we will call ‘main pipe’ that feeds the
16 mm LDPE pipe which contains the drippers previously mentioned (branches). Every single
branch will be equipped with a small manual valve as the one in the figure below:

Figure 39 Small manual valve for every single branch.

To ensure pressure requirements are satisfied in every moment and for every dripper, an
EPANET3 model was created and simulated. EPANET allows implementing emitters based in
the formula mentioned before but it can’t be used with a zero alpha. So the implementation
consisted in assuming that the pressure range will guarantee the drippers flow so it can be
assimilated to a time constant demand. The simulated network behaviour will be true as long
as the pressure in every single junction (dripper) is within the dripper pressure-compensation
interval. An example of these simulations is represented in Diagram 5. The dripper minor
losses were calculated according to H. K. Celik et. al. 20154.

3

EPANET is a public domain hydraulic analysis package for water supply networks.
Determination of Head Losses in Drip Irrigation Laterals with Cylindrical In‑Line Type Emitters through
CFD Analysis. H. K. Celik, D. Karayel, M. E. Lupeanu, A. E. W. Rennie and I. Akinci
4

23

As the elevation difference between drippers from the same network could be more than 20
meters (1.96 bar) a pressure regulation must be implemented. A first approach was to reduce
pipe diameters to drop enough pressure by friction in order to maintain it in the desired range
however, it resulted insufficient. Then, the aim was to find the best valve combination that
satisfied this condition.
Finally, it was found that setting just three properly adjusted valves along the main pipe as
shown in diagram 5 would provide enough donwstream pressure (between 0.5 and 1 bar
depending on the case) as to maintain the whole network working in the appropriate pressure
ranges.

Diagram 5 Example of a pressure model simulated with EPANET

8. Weather station
In order to characterize the meteorological conditions, one Weather Central Station (WCS) is
needed to monitor (Table 5):
-

Wind speed
Wind direction
Ambient Temperature
Relative Humidity
Global Horizontal Solar Irradiation
Amount of accumulated rainfall water
Visibility (if possible, to better determine the occurrence of fog).
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Table 5 Instrumentation required to register meteorological indicators
Task/Measure

How

When

Wind Speed

1 Anemometer. Fixed to the WCS.
Installed to be representative of the
whole project area.

Continuously
from the
beginning of
measuring
recording date.

Wind Direction

1 Wind vane. Fixed to the WCS.
Installed to be representative of the
whole project area.

Continuously
from the
beginning of
measuring
recording date.

Ambient
temperature

1 Temperature sensor. Fixed to the
WCS. Installed to be representative of
the whole project area.

Continuously
from the
beginning of
measuring
recording date.

Relative
humidity

1 Relative humidity sensor. Fixed to
the WCS. Installed to be
representative of the whole project
area.

Continuously
from the
beginning of
measuring
recording date.

Global horizontal
solar irradiation

1 Pyranometer. Fixed to the WCS.
Installed to be representative of the
whole project area.

Continuously
from the
beginning of
measuring
recording date.

Amount of
accumulated
rainfall water

1 Rain gauge sensor. Fixed to the
WCS. Installed to be representative of
the whole project area.

Continuously
from the
beginning of
measuring
recording date.

Image
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Task/Measure
Visibility

How
1 Visibility sensor. Fixed to the WCS.
Installed to be representative of the
whole project area.
Visibility detector measures
atmospheric visibility
by determining the amount of light
scattered by different particles
(smoke, dust, haze, fog, rain or snow)
in the air that passes through
the optical sample volume

When

Image

Continuously
from the
beginning of
measuring
recording date.

The selection of the equipment has been carried out with the purpose of keeping the balance
between the desired quality of the measurements and the economic resources available. For
this purpose, several supplying companies have been contacted and requested to provide an
offer.

9. Data acquisition and recording system.
Data is expected to be recorded at least every 5 minutes (36 * 288 measurements/day = 10
368 measurements/day). The Data Acquisition System must have at least one month of
storage memory. Since the study area is off grid, the entire system must be electrically
autonomous.
Sensors attached to the WCS send their data to the Data Acquisition System (data logger) via
wired communication. While sensors attached to the WCS will be sending their data to the
Data Acquisition System (Data logger) via wired communication, moisture sensors and water
meters—due to their distribution on the field—will be doing so via wireless communication
(Figure 39). Since the data logger will be placed 750 m away from the farthest sensor (MS20), a
wireless repeater will be needed (Figures 40 and 41).

Figure 40 Wireless Pulse Input Sensor to connect to sensors with pulse output (Water meters and Soil moisture
sensors).
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Figure 41 and Figure 42 Wireless repeater and wireless manager. Data will be transmitted wirelessly from sensors
across the network to the Remote Monitoring Station and then uploaded to cloud-based software platform.

The Data Acquisition System will be equipped with a SIM card to be able to continuously send
its records to an online platform where the data will be available and accessible.
The system must also allow for manually downloading data in case there is any
communications failure between the system and the platform.
Data will be managed in a way that ensures that recorded values present instrumental
uncertainty, which will avoid any chance of having invalid measurements. The appropriate
values will be generated for the characterization of meteorological conditions, as well as for
obtaining the required environmental indicators. Currently, it is not possible to determine the
specific methodology to be followed, since this will depend on the possibilities that the
communication platform for data acquisition will offer.
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10. Timetable for implementation

2021
Actions
Design and dimensioning of the of the irrigation system associated with AFDS
Equipment offers. Weather Central Station (WCS)
Acquisition of equipment: Weather Central Station (WCS)
Acquisition of equipment: Hydraulic materials and AFDS system
Installation. Weather Central Station (WCS) and Soil moisture sensors (MS)
Manufacturing AFDS system
Installation AFDS system and advice of the of the irrigation system associated with AFDS
Monitoring, recording and control of the data acquisition system
Monitoring, recording and control of the AFDS system and irrigation system

jan feb mar apr may jun jul aug sep oct nov dec

11. Devices technical breakdown
11.1.

Water tanks

It has been estimated that for the whole of the plotted area in El Andén, 215,000L of water will
be needed for the supply of two main summer irrigations that will equate to 3L per seedling.
This will not be true in the case of Cocoons which will take 20L water recharge only once
during summer (further detailed in section 1.4).
Therefore, water tanks (Fig.1) have a number of requirements that they need to comply with:
1- To have the capacity of being connected in battery
2- To be compatible with the AFDS developed by ITC described in section 2
3- To have a minimum capacity of 2,000-5,000L
It is so that the table below shows the tanks acquired for this project.

Table 6 detail of water tanks used in El Andén action area. All represented in Figure (1).

Water tanks
Type

High density
polyethylene

Capacity (L)

5000

Amount

15

PVC, Polyester
flexible containers

12500

9

Metal with double
bunding

5000

3

High density
polyethylene

1000
Total (L)

Observations
- Tanks require protecting against UV rays and to be
opaque to avoid algal bloom.
- Top door-trap 400mm of minimum diameter.
- Water filling and discharge independent valves 4050mm diameter
- Sealed containers with a 70mm diameter filling
valve.
- Discharge valve 50mm in diameter with Barcelona
racor.
- They will include protection mat, pick-up case and
fixing kit
- These tanks were provided by CGC at no extra cost
to the project
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- Pre-existing tanks that were reused from a previous
project. These tanks were provided by CGC.

Bought by

GESPLAN

GESPLAN

n/a
n/a

217500
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Figure 1 In a Top-bottom and left-right
direction, the type of water tanks are:
1) Flexible tank (12.5kL),
2) Polyethylene tanks (5kL),
3) Reused polyethylene tanks (1kL) and
4) Doubled bund (5kL) metal tanks.

11.2.

Irrigation

At exception of the AFDS plots (further explained in section 4), the remaining reforested areas
will count with irrigation networks that will not only ensure irrigation by FWCs but also have
sufficient connections to allow 2 hoses to be used simultaneously connected on every
network. These systems will be installed in such a way that gravity will generate enough pull as
to reach every seedling of the reforested area without major pressure issues. A schematic
view of the irrigation network is seen in Figure (2). For the traditional reforestation plot, this
network will allow normal irrigation by hose. However, the purpose of such setup for the rest
of methods is to facilitate maintenance irrigations and in case of severe drought (especially
during summer) as a mitigation method. This methodology has been detailed in report ‘A.2
Environmental, social and economic indicators selection: Monitoring and evaluation protocol’.

Table 7 Materials used in the set-up of the pipeline network in El Andén, bought by GESPLAN.

Material

Units

Pipe PE 10 bar and DN 40 mm

2500 m

Pipe PE 10 bar and DN 32mm

2000 m

Pipe T, PE 40*40*40

20

Pipe T, PE reduced 40*32*40

25

Connector PE straight 40*40

20

Connector PE straight 32*32

25

End pipe tap PE 40 mm

10

End pipe tap PE 32 mm

25

Spherical pipe valve PE 40 mm

20

Spherical pipe valve PE 32 mm

30

Spherical pipe valve metal 3/4 ´´

60

FFPV Collar 32** 3/4 ´´

50

Manchon PPFV 3/4´´M-M

60

Reduced pipe elbow PE 40*32 mm

10

Pipe elbow PE 40*40 mm

10

Filter PE 40 mm

5

Pressure reduction with manometer DN 32-40

5

Irrigation pipe 19 mm

1500 m

30

Figure 2 Schematic example for irrigation distribution at main area in El Andén
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11.3.

Traditional Fog Collectors

The main source of water (in addition to the Innovative Fog Collectors which are fully described
in Action C.1 ‘Innovation on fog collectors: Monitoring and evaluation protocol’) is sourced by
‘traditional fog collectors’ (Fig.3) which have been supplied through public procurement by
Nieblagua. There are a total of 15 Fog Water Collectors (FWC) located almost at the top of the
most predominant hill in the area (Fig.4 & 5). Through scientific experience and review,
partners have agreed upon this area due to its localised wind conditions where fog will be
driven uphill, forcing it through the FWCs and collecting as much water as possible.
To be able to cope with such conditions, these collectors must have certain structural and
materials characteristics such as being able to resist sustained winds of up to 100km/h, or
having double layer mesh (see table 3).

Figure 3 Diagram of a traditional fog collector at the end-stage of its installation. They are 4m in height, 2m in length
and 0.8m depth.

Table 8 Materials required for the building of a traditional fog collector

Traditional Fog Collectors
1

Mesh cover
2
4

Mesh
interior
3,8

2,1

7,8

3

Structure

Mesh cover 1

Height (m)

4

Length (m)

2

Depth (m)

0.8
Total (m2)

*Mesh is doublelayered outside to
increase wind
resistance and water
collection capacity
Grand total (m2)

2,1

31,2

11,4

44,7

Figure 4 Map representation of traditional fog collectors’ location on the field.

Figure 5 HILL AND FWC PHOTO TO BE ADDED
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11.4.

Cocoons

The Cocoon system is a self-contained and biodegradable nurturing system that is installed
individually burrowed under every single tree, providing not only a humid and cool
environment but also weather and herbivore protection (Fig.6). Cocoon’s deposits are capable
of containing 20L of water that will slowly dissolve into the soil with very little evaporation rate
since they are insulated underground. This irrigation and nursery method was developed by a
previous Life project (The Life Green Link) which was also tested in Gran Canaria at high
drought risk areas in the south of the island.
One (and perhaps most relevant) advantage of this system is that they do not require constant
monitoring or regular irrigation, reducing recurring human action and economic investment
(less water usage, no irrigation systems, etc.). Additionally, the biodegradable materials they
are built in are cheaper than synthetic ones used previously in similar systems.
Another advantage of the Cocoons is that through its natural degradation, its structure
components i.e. crop residues, pastures and other organic compounds will provide a sustained
source of nutrients throughout the first couple of years of the seedlings development,
increasing success rate and encouraging forest full establishment.

Figure 6 Diagram of a Cocoon system and its advantages.

Table 9 Cocoons’ water holding capacity first year.

Cocoon
Units/year

Capacity (L)

1750

20
Grand total
(L,3 years)

TOTAL (L)
35000
100000
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11.5.

Individual protectors with fog or dew water capture capacity

Through a previous case study, project Life-GuGuy, scientific observation suggested that
individual protection metal mesh reach dew condensation temperature when conditions are
right for this phenomenon to take place. Consequently, condensed dew directly drips onto
seedlings root area by gravity, providing a direct, natural and regular irrigation system (Fig.7).
For this irrigation method, a metal mesh of 25x25mm has been used and the full material
breakdown can be seen in table 5 below.

Figure 7 Individual fog collectors.

Table 10 Metal mesh materials requirements.

Individual FWC
Metal mesh (25x25mm)
Steel bar (corrugated,
10mm Ø )

Units

length (m)

TOTAL (m)

315

25

7875

10000

1,5

15000
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