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1.
What is the GROW Observatory?
Welcome to GROW and thank you…
THANK YOU FOR YOUR INTEREST IN THE GROW OBSERVATORY. IN THIS MANUAL, YOU
WILL FIND INFORMATION ABOUT THE GROW PROJECT AND HOW TO PLACE AND USE
YOUR SENSOR. YOU WILL ALSO LEARN MORE ABOUT HOW YOUR PARTICIPATION IN
GROW CAN BENEFIT YOUR GROWING PRACTICES, AND CONTRIBUTE TO MONITORING
CLIMATE CHANGE. FIRST OF ALL, HOWEVER, WE WOULD LIKE TO INTRODUCE
OURSELVES!

What is the GROW Observatory?
The GROW Observatory is a European-wide project engaging thousands of growers, scientists and others passionate about the land.
Together, we are learning about sustainable growing practices, as well as exploring and using simple tools to better manage soil,
while contributing to vital scientific environmental monitoring. You can register for a free GROW account and sign up to receive our
newsletter to stay in touch with GROW here: http://growobservatory.org/

What is GROW’s vision?
Our vision is to support the emergence of a movement of citizens generating, sharing and using information on growing and the land.
This can lead to: more sustainable land use practices; better soil and land governance and policy; and a unique data repository for
science. Through this, people gain a voice on local issues, and tailored advice on which new crops to plant, when to water, sow, and
harvest. In turn, their insight will underpin better-informed decision-making and policy objectives, while improving soil, land use,
climate change mitigation, adaptation, and our overall sustainability.

We at GROW will realise our vision by enabling citizens to measure land and soil parameters at high spatial resolution over large
geographical areas. This will be done by using the Internet and mobile technologies, combined with widely available sensors and
simple soil tests. GROW will be providing opportunities for growers of all scales to contribute data, shape their own missions and take
part in citizen science experiments.

What are GROW Missions?
GROW missions are citizen science activities. They can happen over weeks or months. In GROW missions, you can take action in
growing spaces wherever you are, and learn together with other growers on dedicated online spaces. You will get to try out exciting
new ways to improve your soil and food production methods. You will do simple, coordinated soil observations and experiments to
capture, and make sense of data on your local environment. This will help to validate good growing practices and environmental
monitoring.

GROW missions during 2018 and 2019 will come in many shapes and forms. Some are for anybody, anywhere. Others take place in
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specific places in Europe. Other ongoing ways you can engage with GROW is by taking part in online discussions and events. There
will be online courses on soil, sensors and growing, an online space to discover and share GROWing stories, soil moisture sensor
trials in several locations in Europe, and experiments you can do in your growing space, wherever you are. Our first mission was a
fantastic free online course, “Citizen science: From Soil To Sky”, that run in May 2017. There was an incredible response to this, and
we will rerun it alongside new courses in 2018 and 2019. As a participant of the Changing Climate Mission, you are strongly
encouraged to take part in this online training that will provide you with an exciting and supportive learning journey.

Who are the people behind GROW?
The partner organisations in GROW Observatory span Europe – and share an interest in sustainable food growing, soil, climate, open
data, accessible technology, and the incredible things that can happen when people come together to make a change:
University of Dundee, Scotland
Permaculture Association, Great Britain
International Institute for Applied Systems Analysis, Austria
Met Office, United Kingdom
Hydrologic Research, Netherlands
Starlab, Spain
FutureEverything, England
Cultivate, Ireland
CulturePolis, Greece
James Hutton Institute, Scotland
Vienna University of Technology, Austria
Thingful, England
Institute for Advanced Architecture of Catalonia, Spain
Storythings, England
University of Miskolc, Hungary
Food and Agriculture Organisation, Italy

How can I contact GROW if I have a question about the sensor?
This manual covers all the steps you will need to follow to register and activate your sensor; you will also find a list of frequently
asked questions and troubleshooting. If you have an issue not covered in the manual, please get in touch with your local Community
Champion or email technical@growobservatory.org and we will get back to you as soon as possible.

For any other general queries about GROW, please email hello@growobservatory.org and remember to follow us on Twitter @GROWobservatory and
on Facebook.com/growobservatory!
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2.
Description and timeline of GROW’s Changing
Climate Mission
Mission aim
THIS MISSION HAS THE AIM TO IMPROVE OUR ABILITY TO MITIGATE AND ADAPT TO
CLIMATE CHANGE BY BUILDING OUR UNDERSTANDING OF IT, AND ITS IMPACT ON
SOILS AND FOOD GROWING. AS PART OF THIS MISSION, YOU WILL USE FLOWER
POWER SENSORS TO VALIDATE SATELLITE DATA AND THUS CONTRIBUTE TO BETTER
CLIMATE CHANGE MODELS. THIS WILL ENABLE PEOPLE LIKE YOU TO CONTRIBUTE
AND SHARE DATA, WHICH IN TURN, WILL EMPOWER GROWERS TO ADOPT BEST LAND
MANAGEMENT PRACTICES.
Soil moisture is a humble variable that is essential to agriculture and the understanding of climate events such as flooding and
heatwaves. It is very challenging to monitoring soil moisture at a high spatial resolution over large geographical areas. However, a
new generation of European Space Agency and NASA satellites are orbiting the earth to detect it. The generated data depend on
ground observations for validation, but across all of Europe there are currently only 173 official measurement stations. We hope we
can increase this to many thousands of measurements contributed not by official measuring stations, but by growers and citizen
scientists.

By taking part in this Mission, you will become a citizen scientist and contribute to GROW’s European-wide efforts to measure soil
moisture. Up to 10 locations in different European countries covering regions from North to South and East to West of Europe form
the GROW Places network that will carry out coordinated local activities while being part of a wider collective effort to monitor soil
changes. There will also be opportunities for participants to learn more about how to make the most of sensor data to help improve
areas related to your growing practices and your local community. We are extremely grateful for your participation in this Mission
and we welcome all your feedback and comments to make sure it works for you and your community of growers.

Timeline
This Mission starts at the end of February 2018 and runs until the end of September 2019. During this time, you will receive training
and support to learn how to use your sensor and place it in the most appropriate location.
You will also learn to collect very important information about your growing site, for which you will find detailed instructions and
protocols in this manual. As part of joining the GROW Changing Climate Mission 2017, you will have access to a Parrot sensor (also
called Flower Power Sensor); your local Community Champion will distribute the sensors and provide further support and
information.
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Participant Steps
1.

Join this GROW Mission - Sign up to GROW for free on the website: http://growobservatory.org/

2.

Attend local meetings - Your local coordinator will inform you of the dates and venue of your local face to face
meetings. These meetings will take place in the local language.

3.

Find and place your sensor/s in a suitable spot: check Section 4 of this Manual for detailed guidelines and some tips.

4.

Activate sensor: Check Section 5 of this Manual for easy instructions on how to connect your sensor to GROW.

5.

Carry out the Land and Soil Survey on the land where your sensor/s have been located. Check Section 6 of this Manual
for easy-to-follow steps.

6.

Submit your Land and Soil Survey data via the GROW app (see details in Section 6).

7.

Continue Activity Log (in case land is medium- to long-term managed) over sensing period.

8.

Download data from your sensor regularly, ideally once a week (more details are included in this manual).

Support
Each GROW Place in this Mission will have a dedicated Community Champion, face to face events and an online channel for
communication in the local language. Your Community Champion will provide ongoing support and if you have any questions about
the sensor or the app that cannot be answered locally, you can also get in touch with GROW’s Technical Team by emailing
technical@growobservatory.org

Please make sure you keep safe at all times when outdoors taking part in GROW activities. If you are placing the sensor and carrying
out the Land and Soil Survey measurements in a growing site other than your own garden or farm, you will need to consider if you
require permission and long term access from the homeowner or landowner. We recommend you take your GROW Field Handbook
with you outdoors for easier reference.
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3.
What is a soil sensor and how does the Flower
Power sensor work?
What is a measuring sensor?
SENSORS CAN MEASURE A VARIETY OF ESSENTIAL SOIL PROPERTIES AND HELP
GROWERS TO MONITOR CERTAIN ASPECTS OF THE SOIL THAT ARE HARD TO ESTIMATE
BY SIGHT OR TOUCH TESTS.
The Flower Power Sensor uses advanced sensor technologies to monitor the health and wellbeing of plants through a range of
parameters: four embedded sensors measure soil moisture, ambient temperature, light intensity and fertilizer levels. Using the data
gathered every 15 minutes by the four sensors, the user is able to understand different indicators related to plant and soil health.

THE SENSOR ALLOWS YOU TO:
1. Measure light intensity to establish whether are well exposed to sunlight
2. Measure the ambient temperature to establish whether is in good temperature condition
3. Measure the level of fertilizer required by the soil composition
4. Measure the moisture level of the soil to establish if you need to water your soil.

How does the sensor collect data?
The sensor does not send data by itself. The data are stored over a maximum period of 2 months in the sensor memory. However,
collecting at least once a week is recommended. It requires the connection to a mobile device through bluetooth and collects the
data through the Flower Power App. Instructions for this set-up are described in the next sections in this manual. Please note GROW
won’t be using fertiliser sensor data for this Mission.

What should I do to keep my sensor working?
The sensor is powered by a battery that lasts about 6 months, although battery life can vary widely, so please keep an eye on it and
change as and when required. Specific attention is needed to keep the sensor monitoring your plants continuously. The sensor can
survive in any weather conditions. However, if you notice your sensor stops recording data, a replacement might be necessary for
continuity of the measurements. In this case, alert your local Community Champion who will be able to advise.
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4.
How to find the best spot/s for the Flower
Power Sensor
10 Top tips for selecting a suitable sensor location
HOW DO YOU SELECT A GOOD SPOT FOR YOUR SENSOR, AND MAKE SURE THAT IT
SITS ON A REPRESENTATIVE PARCEL OF LAND THAT IS SUITABLE FOR THIS GROW
MISSION?
And why is this important? The soil properties in a good representative parcel - such as soil moisture, nutrient content or
temperature - should be fairly consistent. This is important as it allows GROW scientists to be able to use your data and compare it
with data taken from satellite images.

THERE ARE SOME BASIC, MINIMUM REQUIREMENTS TO FIND A SUITABLE SENSOR
LOCATION:
1.

Select native ground soil: The sensor must be located in native ground soil, outdoors (no pots, no raised garden beds,
not inside greenhouses, polytunnels or similar).

2.

With easy access: The sensor location should be easily accessible to you in terms of both the time and effort it takes
you to get there. You will be visiting the sensor location ideally once a week to upload data.

3.

Aerobic (with oxygen), clean soil: The soil in the chosen area must not be anaerobic (lack of oxygen), polluted or
waterlogged. Never put a sensor onto an area where ponding water can occur. Sensors are not 100% waterproof!
Standing water can damage the electrical particles in the sensor.

4.

Choose a spot representative of the surrounding land: The area around a sensor must be consistent and uniform in
appearance and use, i.e. “homogeneous”, with a minimum area size defined by a 30m radius around the sensor. This
can include cultivated land, gardens or green areas with different elements (e.g. trees, grass, shrubs, planted areas)
spread evenly across the area.

5.

Avoid field edges: Try to find a spot for the sensor as far from the field edges as possible.

6.

Maintain minimum 20m distance between sensors: Sensors should be placed 20m apart to avoid repeated or
disturbed readings.

7.

Pick a safe location: Make sure to place the sensor away from any traffic to avoid people or cattle stepping on it, or
motor vehicles driving through and destroying the sensor. The sensor location should be signalled in a way that does
not attract unwanted attention but helps you find the sensor easily.

8.

Monitor soil disturbance: Monitor any other potential sources of disturbance that can affect your sensor. For example,
clayey soils often crack, creating crack formations on the surface that can generate an associated level of disturbance e.g. the sensor gets pushed down into the soil. Opening cracks can lower the measurement values significantly, giving
false values. Always make sure the sensor remains in the original suitable position you selected!

9.

Undisturbed spot: The area around the sensor can be cultivated but should not be managed heavily. The soil around
the sensor must remain undisturbed at all times.
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10. Consistency is key to produce quality data: The sensor cannot be moved elsewhere for the duration of the Mission.
The sensor should also remain in the soil when changing the battery (more details on how to do this are provided
below). The way the land is used around the sensor should also remain consistent until the Mission concludes.

THESE EXAMPLES MIGHT HELP YOU ASSESS THE SUITABILITY OF A SENSOR
LOCATION:

Situation

Suitability

The area is a natural or semi-natural environment, either a large park or garden area, in a forest, on a
field, pasture or meadow.

Suitable

The sensor location is in the remote wild, very natural, but difficult to access for me.

Not suitable

The location is in a small green space or garden plot adjacent to roads and buildings.

Not suitable

The soil in the area is anaerobic, polluted or waterlogged.

Not suitable

I manage different spots on the area differently, e.g. I irrigate some of it sometimes, I fertilise plants
around the sensor but nowhere else (or vice versa).

Not suitable

I manage the area around the sensor (radius 30m) more or less homogeneously, e.g. I mulch
consistently, I add fertiliser broadly or I irrigate over the whole area.

Suitable

I want to plant the sensor in a greenhouse, polytunnel or under any other artificial structures.

Not suitable

I want to plant the sensor in any kind of raised garden bed.

Not suitable

The area around the sensor (within a 30m radius) is consistent and uniform in appearance and use (e.g.
very homogeneous plant cover or a rather repetitive pattern of different plants).

Suitable

The area around the sensor (within a 30m radius) is very diverse in its appearance and use, e.g.
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buildings, a garden, a road, some trees, a parking space.

Not suitable

I till the larger area around the sensor without disturbing the sensor itself

Suitable

The sensor is sometimes shaded, sometimes not shaded.

Suitable

The sensor is always in the sun.

Suitable

growobservatory.org

The image below (olive grove) shows part of a suitable area (it is consistent over a minimum area of 3000 sqm, which equals about a
30m radius around the sensor).

These images from the same public garden show an area which is not suitable (it is too diverse within a 30m radius, including roads,
buildings, and a parking lot).

You can try the google maps measuring tool to estimate the radius around a potential spot as we have done with the location on the
picture above. On google maps, right click on the potential sensor location, click “measure distance” and drag radius around the spot
to see the distance. This way you can quite easily determine if your chosen spot fulfills the requirements of a minimum 30m radius of
homogeneous land use.
10
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Why is important to select an adequate location for your sensor?
The area to monitor should be as homogeneous as possible as discussed in the Top Tips. The area around a sensor must be consistent
and uniform in appearance and use, i.e. “homogeneous”, with a minimum area size defined by a 30m radius around the sensor. This
can include cultivated land, gardens or green areas with different elements on them (e.g. trees, grass, shrubs, planted areas) if those
elements are spread evenly across the area. If your land area is very heterogeneous and you have access to multiple Flower Power
sensors, the plot can potentially be divided into more homogeneous sub-areas. Homogeneity can be established by assessing the
topography, land use (different types of crops) and soil composition.

Topography drives the water movement along the surface
The shape of the land surface has a great impact on the soil formation.
Different soils in different landscape positions have different physical and
chemical characteristics and thus, varying productivity levels. Water
moves along the surface as a function of gravitational forces. Sloping land
has less infiltration and higher runoff. The lower section of the slopes may
receive extra water supply from the upper parts, and take longer to dry
out. Soil material may also move downward by gravity or can be
transported by water. Soil material is redistributed along the slope,
resulting in soils with different depth and physical, chemical properties.
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Different land uses affect the homogeneity of the area.
Different plants or plant densities use varying amounts of water from
varying soil depths; in addition, rooting depth levels also affect the
homogeneity of the area. Different land uses require different cultivation
methods. For example, a soil surface with a plant residue cover (e.g.
mulching) will hold water and lower evaporation. Freshly ploughed soil a
with large and uncovered surface will lose much more water by
evaporation.

Soil has high spatial variability, often visible on the surface.
The different colours on aerial photos and satellite images offer an indication of a wide range of properties, such as soil texture,
structure and organic matter content. These properties have a great
impact on the soil porosity, which determine infiltration, water holding
capacity and conductivity levels. For example, higher levels of organic
matter content mean improved soil structure and better water holding
capacity.

The placing of sensors needs to align to the image size of the satellites
The sensors need to be placed in a spot representative of the surrounding land, with a minimum homogenous area size defined by a
30m radius around the sensor as described above. The separation between sensors should be aligned to the image size of the
satellites we hope to validate. The pixel size (picture element) of the Sentinel 1 satellite is 20m x 20m. For this reason sensors should
be placed 20m apart.

There is no need to duplicate measurements in the same pixel by placing several sensors in a small (20m x 20m) homogeneous area.
Placing sensors less than 20m apart would only make sense in small heterogeneous areas where there is an abrupt change in the
landscape or in the land use in a close neighborhood, but as discussed in Top Tip 4, those areas do not qualify as homogeneous or
representative and therefore should be avoided in this GROW Mission. The 30m radius of homogeneous land around the sensor
serves to accommodate the image size of the satellites (20m x 20m) plus a homogeneous buffer area around them, and a minimum
distance between sensors.

Is your chosen spot representative of the area?
Soil properties in a certain site, such as moisture, nutrient content and temperature values, are valid for a larger area around the
point, not just for the exact sample location. A representative site should have the same characteristics of the rest of the landscape
unit area; that means the surrounding area can be characterised by the properties of the site. A Soil Survey, or a garden soil
characterisation require the same approach: the use of representative sites.
12
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The closest to the centre of your selected plot you can get,
the less chance to have disturbance from the surrounding
area.

Make sure to get as far from the field edges as you can!
Bordering areas always have a transitional character. Make
sure to look around and identify the most typical parcel of
your area.

Small landscape units are often included into larger
landscape elements

In this terraced landscape there is an older terraced plane,
the so called tread, and a lower lying annual flood plain. The
two units are separated by a small sloping area, called risor.
All three units have to be handled separately.

Small intrusions are often neglected in the sampling as these
areas are considered to be unrepresentative of the larger
area.

Where I should NOT place my sensor?
As discussed in the Top Tips section, specific natural or human built
elements or activity can alter the soil properties and the movement of
water. Do not put your sensor in between rows of plants to avoid
damaging if you tillage.

Heavy traffic and intense soil tillage destroy soil structure and decrease
porosity and water holding capacity.

Never sample your soil next to the storage sites of manure, straw,
fertilizer or any material used for soil improvement.

Sensors must be placed at least 20m from each other. They may disturb each other and give a false reading if they are within 20m of
another sensor.
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The sensor location should be identified and signalised.

This may help to avoid issues when performing agricultural
activities such as harvesting or tillage.
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5.
How do I link the sensor to my phone and to
GROW? How do I upload data?
ONCE YOU HAVE IDENTIFIED THE BEST LOCATION FOR THE SENSOR, IT IS TIME TO
PLACE IT AND GET IT READY TO COLLECT DATA. FOLLOW THESE SIMPLE STEPS:
●

Ensure that battery lid is properly closed

●

Push the sensor into the soil until the prongs are completely in the soil

●

Mark the sensor position properly otherwise it could be covered by vegetation quickly. Saving the GPS position might
be useful as well to help you find your sensor again.

Once the sensor is ready, linking your sensor to your phone will allow you to receive the sensor’s measurements, and notifications to
help you improve your soil condition. Linking the sensor to GROW is a core part of this Sensing Mission; this will allow you to
contribute to the collective effort to create a citizen-led GROW dataset on soil moisture to help monitor climate change.

Connecting your sensor to your mobile phone
ONCE YOU HAVE FOLLOWED THE INSTRUCTIONS TO PLACE THE SENSOR IN A
SUITABLE LOCATION, FOLLOW THESE STEPS TO LINK THE SENSOR TO YOUR MOBILE
PHONE:
1.

Download and install the Parrot Flower Power app from the Apple App Store or the Google Play store. If internet
connection in the sensor location is slow, you might wish to download the app at home using wifi.

2.

Open the application and create a new account with Parrot (please do not sign up using Facebook or Google). Ensure the
Flower Power app can use the mobile phone location before syncing the sensor with the app. These login details will also
allow you to register with the GROW Observatory (please see next section below).

3.

Position yourself as close to the sensor as possible, ideally less than 1 metre away.

4.

Activate location on your smartphone or tablet using the most accurate settings, e.g. wifi plus GPS.

5.

Activate the Bluetooth feature on your smartphone or tablet.

6.

Launch the Parrot Flower Power application. The application will automatically scan the area for sensors. The digit located
next to the Flower Power icon indicates the number of available sensors.

7.

15

Name your sensor (according to unique name assigned during your face to face workshop).
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THE IMAGES BELOW WILL GIVE YOU A DETAILED INDICATION OF WHAT INFORMATION
SHOULD APPEAR ON YOUR MOBILE PHONE IN EACH STEP.

1. Sensor detected

4. Updating sensor firmware

2. A sensor firmware update might

3. When clicking on the new sensor,

be necessary (indicated by the

you will be informed if a firmware

yellow circle)

update is necessary

5. As soon as the firmware update
is complete the new sensor can be
added.
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6. Connection in progress.
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7. Connection failed. Try again and

8. Connection established. Add

if necessary get closer to the

details about the sensor

sensor

environment, name etc

10. Plant successfully added.
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11. Collect data from sensor

9. Save Plant

12. Data successfully collected.
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13. Data successfully uploaded to

14. The data collected over time

the remote server. Location is

can be visualized tapping on the

created at this stage the first time

icon available on your Plant

the data is uploaded.

screen.

Connect your sensor with the GROW Platform
After the sensor has been deployed, and the Flower Power app successfully installed, go to
https://hub.growobservatory.org/login (or select Log In on the menu on www.growobservatory.org).

As part of setting up your GROW online user profile, you will be able to authorise the GROW platform to access data from your Parrot
Flower Power account.

This will enable the GROW platform to start collecting data from your sensor/s. You will be able to see data from your sensor/s
through the GROW website, and over the coming months we will be developing our capacity to deliver exciting and interesting data
visualisations. Please note that the password information will NOT be stored by the GROW platform.
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Collecting Data
DATA SYNCHRONIZATION IS A TWO STEP PROCESS:
1.

To collect the data from the sensor it must be connected to the flower power app installed on a smartphone or tablet via
Bluetooth. As soon as a connection is established data collection starts automatically. This process is indicated by the
purple circle visible in the image in step 7. Please note weather conditions such as fog or rain can result in weaker signals
that might slow down the data collection process.

2.

The collected data will then be uploaded to the cloud (data synchronization). For this step an internet connection (3G or
Wi-Fi) is needed. Successful data synchronization is indicated by the green circle with a check mark visible in the image of
step 8.

Important note: Since information about the sensor location is generated only the first time data are uploaded using an internet connection from your smartphone to the
cloud, it is important to be as close as possible to the sensor(s), ideally less than 1 metre away, in order to capture most accurate coordinates. In fact, it is not the sensor’s
location itself that is recorded, but the coordinates of your mobile device (smartphone or tablet).

If you do not have internet connection next to your Flower Power Sensor data collection is still possible. Collect data from the
sensor via Bluetooth as described above in step 1. Don’t be alarmed if the collected data are not visible in the time series plots of the
flower power app. Data only become visible in the app after having been uploaded to the cloud. Therefore, continue with step 2
when you have internet connection. Note that the automatically stored coordinates of your sensor are likely to be inaccurate.
Please check the position of your sensor in this page: https://hub.growobservatory.org/my-data and correct it if needed.

Tip: Collect data from your sensor as often as possible, ideally once a week, to ensure they are up to date. Note that data have to be
collected at the very least every two months, as this is the maximum amount of time data will be stored on the sensor. If
uncollected, your sensor data will be overwritten and lost.
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6.
Land and Soil Survey
TO MAKE USE OF AND GET MEANINGFUL INSIGHTS FROM YOUR SENSOR DATA, WE
NEED TO KNOW SOME INFORMATION ABOUT WHERE THE SENSOR IS PLACED, SUCH AS
THE LAND AROUND IT AND THE TYPE OF SOIL THE SENSOR IS IN. THE FOLLOWING
PART OF THE MANUAL GUIDES YOU THROUGH THE STEPS OF MEASURING AND
RECORDING THOSE DATA. THE GROW APP WILL BE AN IMPORTANT TOOL TO RECORD
THE LAND AND SOIL SURVEY DATA.THE LAND SURVEY NEEDS TO BE DONE DIRECTLY
OUTSIDE BY THE SENSOR LOCATION. THE SOIL SURVEY HAS TWO PARTS: ONE IS
DONE OUTSIDE BY THE SENSOR AND ONE INDOORS OR IN A LOCATION OF YOUR
CHOICE. MAKE SURE YOU HAVE FOUND A GOOD AND SUITABLE SPOT FOR THE SENSOR
(SEE CHAPTER 4) BEFORE YOU MAKE THESE ADDITIONAL OBSERVATIONS.

Observing, measuring and collecting data
•

Please, carefully read through the following descriptions and steps of the land and soil survey, before starting with data
collection.

•

Download the GROW app for free from your preferred app store.

•

Once the app is installed on your phone, please follow these steps:
o

To be able to collect data with the GROW app, you have to be online and sign in. Make sure you have signed in
before starting any data collection and before heading outside where you may not have access to internet.

o

In the app, click

o

If you start data collection, but have not signed in, you will be redirected and required to sign in.

o

Go to GROW Science to collect data. Choose

to sign in.

to collect data for the Changing Climate mission and insert the

sensor name the data is linked to. Then follow the instructions in the app>> I’m participating in the GROW
Changing Climate Mission and taking measurements beside a sensor.

After signing in you can familiarize yourself with the GROW app. You can go through the screens and try it out. If you do this, DO
NOT click on save or submit data at the end of your test. When you close and reboot the GROW app, all previous activity will be
cleared and you can have a fresh start to record your survey data. If you have problems with the GROW app - please get in touch with
local Community Champion who might be able to help, if not, email technical@growobservatory.org

Please remember:
•
•
•
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The land and soil survey needs to be done for each sensor.
If you have more than one sensor, please do the land and soil survey FOR EACH SENSOR SEPARATELY.
Make sure to add the CORRECT, CORRESPONDING SENSOR NAME when recording data in the GROW app.
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Figures: Some visual examples of app screens GROW Science.

LAND SURVEY
In the land survey, we will ask about:
●
●
●
●

the land where your sensor is placed in, its context and use in the wider area as well as more specifically around the sensor
spot.
what covers the land around the sensor, which plants grow or if there are sealed surfaces next to it or nearby.
other characteristics of the landscape, such as whether the sensor is in a hilly or flat area and whether a slope faces North
or East in hilly areas - this is known as the cardinal direction.
whether and how you manage the land around the sensor.

Why is this important? Because all these factors influence soil moisture by shading, how much water can
infiltrate or the general direction of the movement of water.

PLEASE NOTE: As described in section 4, finding a representative sensor spot is very important. How large is the homogenous area
around the sensor that has the same, or very similar patterns of land use and land cover?
Is the sensor spot representative of:
-

the minimum required area with a 30 m radius?

-

Or an even larger area? If yes, how large is the area?

We will refer to this area as “PARCEL”. A parcel is then a defined area with very similar or the same landscape characteristics. The
land survey helps better define those characteristics.

Land use, land cover and canopy cover
ONE ESSENTIAL WAY TO DESCRIBE YOUR LAND IS TO DESCRIBE THE WIDER CONTEXT
AND LAND USE IN THE LOCATION WHERE YOUR SENSOR IS PLACED. WE WILL ALSO
ASK ABOUT WHAT YOU CAN SEE ON THE LAND SURFACE; FOR EXAMPLE TREES,
SHRUBS, WATER BODIES, CROPS AND PLANTS, BUILDINGS, ROADS AND OTHER
FEATURES. SCIENTISTS CALL THEM LAND COVER CLASSES OR LAYERS. OBSERVING
AND DESCRIBING THESE ELEMENTS CAN HELP US UNDERSTAND HOW THEY AFFECT
CERTAIN CONDITIONS OF YOUR SITE AND SOIL(SUNSHINE, MOISTURE,
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TEMPERATURE,PLANT GROWTH).

You can also look at land cover elements as the building blocks of more complex features across the country – forests, allotment
gardens, crop fields, villages, streets, playgrounds, lakes, backyards, highways, or city parks. They have a physical structure and are
built up of specific elements, but they also have a specific function of land use (agriculture, transportation, recreation, dwellings,
fallow areas, etc.).

These land cover elements we will ask you for are:
-

Trees

-

Shrubs

-

Vegetables and crops including cultivated herbs and ornamentals

-

Other ground covering plants such as grasses, fallow weeds, wild herbs and wild flowers

-

Mulched ground

-

Sealed surfaces such as roads and buildings

There are different ways of defining and distinguishing e.g trees from shrubs and sometimes it is not as straightforward as it seems.
We use the following general guidelines to distinguish between shrubs and trees.

TREES
All wooden plants with usually one main stem. Trees are further divided into fruit and nut trees (this includes e.g. hazelnut and
walnut as well as olive trees and citrus fruits) and other coniferous or broad-leaved trees.

SHRUBS
All wooden plants with usually several main stems or of a scrub or dwarf vegetation type, often not able to reach more than 5m of
height. Shrubs are further divided into fruiting shrubs (edibles such as e.g. blackberries, redcurrant or sloe) and other shrubs.

In addition to land use and land cover, canopy coverage specifies in more detail how much of the land is actually covered by different
land cover elements, i.e. how big is the ground area covered with trees, grass, vegetable plants, or mulched soil? This provides even
more information about important aspects affecting soil moisture such as how much sunshine hits the ground, how humid it might
be, what relative temperature you can expect or how quickly wet soil surface will dry up.

The diagrams above visualise different percentages of approximate canopy coverage, from below 5% up to above 91%. The diagrams
should help you approximately assess canopy cover as it is hard to get very precise measures. You will also find these images as visual
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aids in the GROW app to record canopy coverage in the field.

Figures: Some visual examples of app screens, GROW Science - Land survey

Slope type, position and aspect
SLOPE TYPE, POSITION AND ASPECT CAN INFLUENCE SOIL MOISTURE AND THE
GROWING ENVIRONMENT FOR PLANTS. THEY CAN AFFECT HOW MUCH DIRECT SUNLIGHT
AN AREA GETS, HOW WARM IT IS, HOW MOISTURE MOVES THROUGH, AND HOW SOIL
EROSION AND DEPOSITION CAN INFLUENCE LOCAL SOIL FORMATION.
●
●
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Flat areas - the movement of water and overall exposure to light are likely to be rather consistent, but still dependent on
micro-highs and micro-lows. Even slight differences in elevation may affect soil moisture and soil composition locally.
In hilly areas, slope affects soil moisture in several ways, depending on which compass direction the slope faces (the slope
aspect) and how steep a slope is (the slope angle).
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Figures: Some visual examples of app screens, GROW Science - Land survey

How-to-guide: Land Survey
THE LAND SURVEY NEEDS TO BE DONE OUTSIDE BY THE SENSOR. IF YOU HAVE MORE THAN ONE SENSOR,
PLEASE RECORD THE LAND SURVEY DATA FOR EACH SENSOR SEPARATELY.
DURATION
Please allow approximately 15-20 minutes to carry out the land survey
●

in one go

●

via the GROW app on your smartphone and

●

outside by your sensor.

The Land Survey in the GROW app is - we hope - relatively self-explanatory. Please follow the instructions in the app. If you have any
questions, your local Community Champion will be able to advise.

Figure: Data summary and submission screen - Land survey
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Once done with the land survey, you will get an overview of your recorded information and you can finish and submit. Before hitting
submit, you can also go back and edit entries if required.

Soil Survey
THE SOIL SURVEY IS A REAL HANDS-ON ACTIVITY AND REQUIRES A FEW HOUSEHOLD
ITEMS AND TOOLS TO DETERMINE SOIL TEXTURE AND STONE CONTENT. PLEASE MAKE
SURE TO READ THROUGH THE GUIDE FIRST SO YOU ARE READY TO GO ONCE YOU
HEAD OUTSIDE!
DURATION
The soil survey will take about 45 minutes in total, spread across 1-1½ weeks time.

How do soil texture and stone content affect changes in soil moisture?
Soil moisture is a key indicator of soil health and plant growth. Soil moisture measured at the global level can be used to determine
episodes related to climate change such as heat waves and droughts. Variations in soil moisture have a direct effect on the water
cycle by affecting surface and subsurface runoff, which in turn impact natural vegetation and rain‐fed agriculture.
●

When it rains or when you irrigate your growing site, the pores in the soil fill up with water. The amount of water absorbed
depends on the soil texture and structure, as these characteristics greatly influence the process by which water on the
ground surface enters the soil (water infiltration), how water moves through the soil (permeability), and how water is held
in the soil (water-holding capacity).

●

Soil can retain water in two ways: in the pore spaces between, and as a thin layer around the soil particles.

Soil texture
SOILS ARE COMPOSED OF MINERAL AND ORGANIC COMPONENTS. SOIL TEXTURE
RESULTS FROM THE RELATIVE COMPOSITION OF THE FINE MINERAL COMPONENTS OF
SOIL - THOSE LESS THAN 2 MM ACROSS.
There are three particles that make up soil texture and their relative proportions give the overall soil
texture. These are:
●
●
●

Sand (the largest),
Silt
Clay (really fine particles).

When they are fairly equally represented, the soil texture is loam.

●
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Loam soils are ideal for growing food as they have a good balance of smaller and larger particles which means they have
space between for air and water (most plant roots need both); water drains through but not too quickly, so they don’t get
too wet or too dry and they hold nutrients well.
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●

Soils that are very sandy drain really quickly washing away nutrients as well as drying out quickly.

●

Soils that are heavily clay can get waterlogged as the spaces between the particles are so fine and the clay particles can
form an impenetrable layer. Plants will die if their roots are underwater for too long. When clay soils dry out they can
become very hard and extremely difficult for plant roots to penetrate, making roots susceptible to breaking when this
happens.

Soil texture can change a lot over a fairly short distance which is why it is vital for you to take the soil texture test right beside your
sensor (15 cm apart)

Stone content
●

Gravel and stones are also important mineral components of your soil. They both result from the weathering and
transformation of larger rocks (also called parent material).

●

Unlike fine earth, accumulations of pure gravel and stones are usually not capable of holding water or other mineral or
organic matter important for plants and soil life.

●

Nevertheless, gravel and stones in soil can strongly influence important soil properties. The more stones you find in a given
amount of soil, the less fine earth you will have, which can then hold less water or soil organic carbon. On the other hand,
stony soils increase water infiltration and thus improve water drainage from the surface, which in turn reduces soil erosion
on the surface during heavy rains or floods.

The diagrams below visualize different percentages of approximate stone content, from 0% up to above 80%. The diagrams should
help you approximately assess stone content as it takes some time to get very precise measures. You will also find these images as
visual aids in the GROW app to record stone content in the field and a description on how best to estimate stone content in the
following section of the manual.
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How-to-guide: Soil Survey
THE SOIL SURVEY HAS TWO MAIN PARTS: ONE IS DONE OUTSIDE BY THE SENSOR
AND ONE INDOORS OR AT A LOCATION OF YOUR CHOICE. IF YOU HAVE MORE THAN
ONE SENSOR, PLEASE MEASURE AND RECORD THE SOIL SURVEY DATA FOR EACH
SENSOR SEPARATELY.
EQUIPMENT
●
●
●
●
●
●
●
●
●
●
●

Your smartphone and the GROW app
Timer/stop watch (or timer on your mobile phone)
Glass jar with lid: min. 13 cm tall, 8-9 cm in diameter
Spade and/or trowel to dig and scrape
Sieve (2mm)
Fine permanent marker pen
Piece of paper
Tablespoon of Sodium hexametaphosphate (SHMP)
Water to fill the jar
Tape measure or ruler for measurements
Mortar (might be useful if you have heavy clay soils)

STONE CONTENT
Duration: 10-15 minutes

1.

Dig a hole about 15-20 cm in diameter and 10-15 cm deep, take out the soil and set aside.

2.

Cleanly cut one side of the hole with the spade or trowel so that it is smooth and evenly vertical, like a wall.

3.

Gently clean the wall with your hands so that potential stones become visible.

4.

Use the diagrams below to visually estimate the volume of stones in your observation pit. You can also examine the
amount of stones in your soil visually and by touching on your hands, and once you sieve the dry soil (see next steps to
measure soil texture), which will allow you to better recognise the presence of small sized stones. Please remember,
these are approximate estimations, no exact measures, and that’s okay!
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5.

Please note down your stone content estimation and record in the GROW app together with the soil texture results
(see below).

SOIL TEXTURE
Duration: 30 minutes to prepare, plus soil drying (if required), 3 days to dissolve soil, settling times (min 24 hours but might be
longer depending on soil composition)

1.

Take a large enough soil sample from the dug up pit, from between 5-15cm depth.

2.

If necessary, dry the soil (this may take a while).

3.

Find a suitable glass jar (min 13 cm high and 8-9 cm in diameter). Put a 3 cm soil mark from the bottom and a 13 cm
watermark at the top. Also, write the sensor name on the jar!

4.

If you have heavy clay soils, you will have to break apart the dried up soil. You can use a mortar, but please be gentle!
Carefully break the compacted soil apart. DO NOT grind or crush stones and sand particles to smaller pieces.

5.

Use a 2mm sieve to remove debris and stones bigger than 2 mm wide from the dry soil sample.

6.

Fill your jar with the dried soil up to the 3 cm mark. Make sure the soil is very well compacted so there are no air pockets.

7.

Fill with water up to the 13cm mark and use the spoon to steer the solution until the soil dissolves.

8.

Add a teaspoon of Sodium hexametaphosphate (SHMP), close the jar and firmly shake.

9.

If organic debris collects at the surface, remove it with the spoon.

10. Screw the lid back on tightly. Shake your jar firmly again. The soil needs to completely dissolve in the water.
11. Take the jar indoors and let sit for 3 days and shake firmly at least twice a day (morning and evening).
During that time, and after shaking the jar each day, you can already observe how the different soil components settle with
different speeds. You can, for example, slightly tilt your jar backwards to better see the line between the first layer to settle
(sand) and the other particles which still remain dissolved in the water. You can also rotate the jar horizontally to better see the
line between the settled layer and the remaining soil solution. This can already give you an idea of how your soil settles before
you do the final readings.
The next step is to record the different layers of soil texture, which, as you have been observing over the days, will need different
times to settle. It will take about:
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-

3 minutes for sand to settle (first reading),

-

5 hours for silt to settle (second reading), and

-

a minimum of 24 hours or until the water clears for clay to settle (third reading). The third reading might take a few days.
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1.

After 3 days of dissolving the soil completely, shake your jar firmly again. If your jar is taller than 13 cm and you have a
pocket of air at the top, try to get most of the soil into the water, so none of it sticks to the jar inside.

2.

Leave the jar to stand for 3 minutes. Mark where the sediment has settled up to. This is your sand layer. Label ‘sand’
on the jar.

3.

Leave the jar on a flat and even surface where it can stand undisturbed while the next sediment layer settles. Put it
on a table or higher surface and leave for further settling.

4.

After 5 hours take the second reading on your soil texture jar. This is your silt layer. Mark the new level of the settled
sediment and label ‘silt’.

5.

Leave the jar on the flat and even surface. Check the jar after 24 hours.. If the water is not yet clear, wait until it
clears. Make sure the jar remains undisturbed.

6.

By now, the silt layer might have settled more densely. If the layers are visually distinguishable, you may correct your
line mark for silt.

7.

Once the water has cleared completely, make your last mark where the last sediment layer has settled. Label this line
‘clay’.

8.

Measure the different sediment layers with a ruler:
○
○
○

Sand layer from the inner bottom of the jar to the sand mark in millimeters.
Silt layer from the sand mark to the silt mark in millimeters.
Clay layer from the silt mark to the clay mark in millimeters.

RECORD SOIL SURVEY DATA IN THE GROW APP
Open the GROW app on your smartphone and follow the instructions to record your soil survey data (stone content and sediment
layers) and take a photo of the settled soil jar.

7.
FAQs and Troubleshooting
Flower Power App Questions
Q: IS THERE A FLOWER POWER APP AVAILABLE FOR WINDOWS PHONES?
Currently the Flower Power application can be installed on iPhones and Android devices only. It is not known whether Parrot is
planning on releasing a Windows version of the application.

Q: MY LOCATION IS NOT BEING COLLECTED BY THE FLOWER POWER APP. WHAT
SHOULD I DO?
If location is not activated on your phone, or if the Flower Power app is not given access to the mobile phone location when it
synchronises for the first time with the sensor, no location will be recorded. Android devices will force enabling geolocation before
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pairing with the sensor . Thus, if no coordinates are available for your sensor you probably didn’t
have internet access.

Solution: using the Flower Power app, select the settings icon on the top right corner. Scroll to the
bottom of the screen and tap on the “Forget this Flower Power”. Then add the sensor ensuring that
location is enabled and internet connection is available. Please note when you press “Forget this
Flower Power” all the data collected so far will be deleted.

Q: DOES THE FLOWER POWER APP UPLOAD DATA ONLY IF THE MOBILE PHONE IS
CONNECTED TO THE INTERNET?
The Flower Power app can collect data even if the mobile phone you are using is not connected to the internet, although Bluetooth
must be active. The Flower Power app will upload the data collected next time your internet connection is established again.

Flower Power Sensor Questions
Q: WILL MY SENSOR LOCATION GET AUTOMATICALLY UPDATED AFTER MOVING THE
SENSOR TO A NEW SPOT?
No, it won’t. If you move the sensor after it has been paired with the Flower Power app, the new location won’t be updated. In other
words, the sensor will still appear to be at the old location when uploading data to the cloud.

Solution: Please do not move the sensor during the duration of the GROW Mission. If changing the sensor location is unavoidable,
using the Flower Power app, select the settings icon on the top right corner. Scroll to the bottom of the screen and tap on “Forget
this Flower Power”. Then add the sensor again, ensuring that location is enabled and internet connection is available.

Q: HOW LONG IS THE SENSOR’S BATTERY LIFE?
According to the manufacturer details, the battery should last approximately 6 months, although battery life can vary widely, so
please keep an eye on it and change as and when required. Please note battery levels decrease faster in winter.

Q: WHAT HAPPENS WHEN THE SENSOR RUNS OUT OF BATTERY? WILL IT LOSE DATA
STORED IN MEMORY?
If a sensor runs out of battery it will not lose the data captured up to that point. After the battery is replaced, the sensor data
collected by the Flower Power app will include any measurement collected until the sensor stopped working.
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Q: WHAT SHOULD I DO IF THE SENSOR RUNS OUT OF BATTERY?
Flower Power batteries lasts approximately 6 months. The current battery level can be checked using
the flower power app as indicated below:

Very important! If you are taking part in a GROW Mission for satellite validation and/or climate
mission, once the sensor is positioned outdoors, it should not be removed! Thus, battery should be
carefully changed while the sensor is in the soil!

Check sensor battery level using
the flower power app

Please follow these easy steps to replace the battery:

1.

Unscrew the sensor lid and remove the existing
battery.

2. Position the new battery inside the battery slot ensuring
the positive side (usually with a + sign) faces upwards.

3.
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Close the lid ensuring it is securely fastened. A
loose or poorly closed lid my prevent the battery
from functioning correctly.
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4. Open the Flower Power app and check the battery level. If a brand new battery was used the level should read 100% (see fig 1).
Allow a few minutes for the flower power app to synchronize with the sensor and collect information about its battery level.
If after completing the steps above the battery is not working, or in case a sensor consuming a fully charged battery faster than
expected please contact technical@growobservatory.org

How many sensors can I connect to one account?
One account can control up to 256 Parrot Flower Power sensors, although we recommend a single user should not track more than
10 sensors. You can only collect data, or use live mode to one Parrot Flower Power at a time. The application will connect to each of
your Flower Power devices automatically.

Does the app synchronise automatically when near to the sensor?
Automatic data synchronisation occurs every 2 hours. To reduce your smartphone battery consumption, you can disable this
automatic synchronisation:
1.
2.

Tap on Settings
Move the Start/End cursors to set the time when you want the alerts to start/stop being sent.

How long are data kept on the sensor/ or how often do I have to
upload data?
A single sensor can hold up to 2 months worth of data in its internal memory. Please ensure you upload data at the very least every 2
months in order not to lose any measurements collected by the sensor. Also, the longer the period between uploads, the longer data
collection takes. For these reasons, sensor data should be uploaded more often - at least once a week - to ensure they are up to date,
and as current as possible.

Useful links:
●

Parrot Flower Power user guide UK:
https://drive.google.com/file/d/0BwydJMn9atsEa3V5UVFMQmN2WjA/view?usp=sharing

●

Parrot F.A.Q. About the Parrot Flower Power sensor
https://community.parrot.com/t5/Flower-Power-Knowledge-Base/F-A-Q/ta-p/116417
https://docs.google.com/document/d/15OA3m_HPhHvITlHU9X6CqRVFU1u9LO0ff_ZWJxX03ds/edit

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement
No 690199.
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