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Hello GROWers!
This fieldbook is a little
helpful assistant for the
outdoors measuring experiments
you will be doing as part of this GROW
Mission. You can find more detailed
information in your Training Manual.
Here you will find some tips on how to provide soil data to the GROW
Observatory using your Flower Power sensor. You will be working in a your
local area and become part of a growing network of citizen scientists based
in several countries across Europe.
This handbook is split into four sections:
Section 1 includes basic information about naming your sensor(s)
Section 2 explains the steps you need to follow to place your sensor/s and
connect it to your phone.
Section 3 shows how to collect and record information about your growing
space and upload data from your sensor.
Section 4 includes some extra pages for notes you might want to take.
We recommend you read your Training Manual first before using
this handbook. Please remember to share the measurements
of your Land and Soil Survey by uploading your results via the
GROW app!
We’re very excited to have you on board!
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Equipment
Make sure you have everything you need before heading outdoors!
-

Your Sensor/s

-

A smartphone with camera, or tablet

-

Parrot Flower Power app and GROW app installed

-

Timer/stop watch (or timer on your mobile phone)

-

Glass jar with lid (13 cm tall, 8-9 cm in diameter)

-

Spade and/or trowel to dig and scrape

-

Sieve (2mm)

-

Fine, permanent marker pen

-

A piece of paper

-

Teaspoon of SHMP

-

Water to fill the jar

-

Tape measure or ruler for measurements

-

Mortar (useful if you have heavy clay soils)
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Section 1

My sensor/s
Naming your sensor: Your local Community Champion
will provide you with a code to name your sensor/s, please
record the name/s in the table below.
SENSOR Number

SENSOR NAME
What did you call your sensor?

SENSOR 1
SENSOR 2
SENSOR 3
SENSOR 4
SENSOR 5
SENSOR 6
SENSOR 7
SENSOR 8
SENSOR 9
SENSOR 10
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Section 2

Installing your Sensor
10 Top tips for selecting a suitable sensor
location
These 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 for
you in terms of both the time and effort it takes you to get there.

3.

Aerobic (with oxygen), clean soil: The soil in the chosen area must not
be anaerobic (lacking oxygen), polluted or waterlogged. Sensors are not
100% waterproof!

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 30 m
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) as long as they are spread evenly across the area.

5.

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

6.

Maintain 20m distance between sensors: A sensor must be placed
20m from another sensor.

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
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through and destroying the sensor. Signal or record the chosen location
so that you can find the sensor easily.
8.

Monitor soil disturbance: Monitor any other potential sources of
disturbance that can affect your sensor. Always make sure the sensor
remains in the original suitable location 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. Do not dig the soil or water the spot as
this will disturb the soil.

10. Consistency is key to produce quality data: The sensor cannot be
moved elsewhere for the duration of the Mission, not even when
changing the batteries. The way the land is used around the sensor
should also remain consistent.

You can try the google maps measuring tool
to estimate the radius around a potential
spot:
STEP 1: On google maps, right click on the potential sensor location
STEP 2: 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 min 30m radius of homogeneous land use.

Now you are ready to link your sensor to your mobile phone!
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Link the sensor to your phone only once it has been
placed in a suitable location in the ground.

Step 1: Download and install the Flower Power app from the Apple App
Store or the Google Play store. You might wish to do this at home using wifi
rather than outdoors.
Step 2: Create a new account with Parrot using the Flower Power app you
have installed on your mobile phone (please do not sign up using Facebook
or Google).
Step 3: Open the application and ensure the 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 your Training
Manual for more details).
Step 4: Make sure you are at a distance of less than 1 metre away from the
sensor.
Step 5: Set location to ‘on’ on your smartphone or tablet.
Step 6: Set Bluetooth to ‘on’ on your smartphone or tablet.
Step 7: 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.
Step 8: Name your sensor (according to Sensor name assigned and
recorded at the beginning of this handbook).
Step 9: Connect your sensor with the GROW Platform at
https://hub.growobservatory.org/login
Step 10: Fill in the web form with the same personal and sensor information
you used to create your Flower Power account.
NOTE: Always use the same personal email address for your GROW activities: GROW
website, Flower Power app and any other GROW online forms.
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Section 3

How-to-guide:
Soil Survey
(soil texture and stone content)

Now let’s measure the soil texture and stone
content around your sensor
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.
Before heading out outdoors: See the list in the Equipment section at the
beginning of this handbook and make sure you take with you everything
you need.

Carrying out your Stone content test
Take the soil sample 15 cm away from your soil sensor without disturbing
the soil around the sensor.
STEP 1: Dig a hole about 15-20 cm in diameter and 10-15 cm deep, take out
the soil and set aside.
STEP 2: Cleanly cut one side of the hole with the spade or trowel so that it is
smooth and evenly vertical, like a wall.
STEP 3: Gently clean the wall with your hands so that potential stones
become visible.
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STEP 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!

Carrying out your Soil texture test
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
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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 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 it sit for 3 days and shake firmly at least
twice a day (morning and evening).
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:
•

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.

Refer back to the Sensing Manual for detailed instructions on how to
complete the final steps of the soil texture test after the waiting time
and then record your results for each of the sensor spots via the GROW
app.
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Recording your Results
-

Download the GROW app. You can find detailed
instructions in your Training Manual.

-

You will be using the GROW app to submit your Land and Soil
Survey results. It is easy and you will be guided step by step.

-

When internet access in the field is not available, the data will be
stored locally on your phone and submitted once you have wifi/
internet connection.

-

The area around the sensor should remain as undisturbed as
possible. Please complete the Activity Logs to record any activities
that take place in the area to help us interpret the sensor data
better.
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Let’s get Sensing
How to sense well…
We want to try to get the best data we can possibly get to ensure we
are able to validate satellite data from Sentinel 1. This means the sensor
data, but also the soil and land survey data that the sensor cannot
capture. Here’s some guidelines for everything to go well!
1.

To ensure the GROW Observatory has up to date data, please collect
data once a week (see next pages for more details).

2.

Please do not move your sensor once it has been installed. We need
data from the same locations over long periods (2+ years). If you have
to move the sensor, please contact your local Community Champion or
the technical team at technical@growobservatory.org, as the location
won’t be updated automatically.

3.

If you have problems connecting the sensor please contact your local
Community Champion or send an email to
technical@growobservatory.org

4.

You can use the Notes section in the next pages to record any ideas,
problems or suggestions that you might think of while installing the
sensor or carrying out your measurements in your site. Please share
your feedback with your Community Champion to help us improve the
materials and the way we support you and your fellow citizen scientists.
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Collecting Data from
your sensor
The sensor allows you to:
1

2

1. Measure light intensity to establish sunlight
exposure
2. Measure the ambient temperature to establish
temperature conditions
3. Measure the level of fertilizer required by the

3

soil composition
4. Measure the moisture level of the soil to

4
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establish if you need to water your soil.
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You can now start
collecting data from
your sensor!
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.

2.

The collected data will then be uploaded to the cloud (data
synchronization). For this step internet connection (3G or Wi-Fi) is
needed.

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.
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.
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Section 4

Notes
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Notes
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