
With Passion and Precision

Wind reaction measurement  
of trees under real conditions

TreeMotion



The wind reaction measurement of the PiCUS 
TreeMotion sensor records the swinging move­
ment of trees under real conditions and allows 
conclusions to be drawn about the anchoring  
of the roots in the soil. In addition to the prop­
erties of the tree, all factors influencing the 
wind in the environment are taken into ac­
count. This allows the stability to be assessed 
in the actual wind exposure.

Assessment under realistic conditions
A base sensor measures the root plate  
inclination directly at the base of the trunk.  
A control sensor measures the inclination at a 
height of 2 to 3 metres so that the real wind 
reaction of the tree can be distinguished from 
sources of interference.
The PiCUS TreeMotion sensor can record the 
measurement autonomously over hours, days 
or weeks. The data evaluation is done comfort­
ably in the office.

Prerequisites for successful measurements are 
gusts of more than 45 km/h and a measure­
ment time of at least two hours.

The TreeMotion measures the inclination of the tree in the wind.  
This allows you to assess the stability of a tree.

Measure the behaviour of the tree in natural wind 



3D

How firmly is the tree anchored to the ground?  
The TreeMotion provides you with meaningful measurement data.

Wind reaction measurement with significance

Tilt measurement in 3D
The sensors measure angle and di­
rection of the swinging movement of 
the tree in the wind over the time.

Import of wind data
External wind data, e.g., from “Wind­
finder” or national weather services, 
can be imported.

Optional anemometer
The TMS anemometer complements 
the TreeMotion sensor by recording 
wind direction and wind speed data 
in the immediate vicinity of the tree 
to be examined. This enables a good 
comparability of inclination measure­
ments and wind conditions. The wind 
measurement data is transmitted to 
the IML cloud via LTE, from where it 
can be loaded into the TMS evalua­
tion software.

TMS-3-Smartphone-App
Easy operation of the sensors and a 
clear status display with live meas­
urement mode for iOS and Android.

Tree monitoring during  
construction work 
Not only wind influences, but also interven­
tions in the root zone, e.g. during construc­
tion work, can be measured and their con­
sequences on the stability can be assessed. 

TreeMotion functionality:

Waterproof sensors:	2 sensors in the mini-kit; 10 to a maximum of 20 sensors in the starter set

Accuracy: 		�  Tilt measurement accurate to 0.03°

Design:	 	� Low risk of vandalism due to color and dimensions (61mm x 41mm x 20mm)

Runtime: 		�  Approximately 3 weeks with 256MB storage and integrated battery

Charging station:	 	� Mini-Kit: inductive charging station Starter Set: 10 charging trays integrated in the case 

Control:	 	� The sensors are controlled via an app (available for Android and iOS)

Transmission: 	 	� The data is transmitted via Bluetooth from the sensors to the PC
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Fast and with little effort
A good application of the TreeMotion sensor 
is the comparative analysis of groups of trees. 
In this case, several trees are equipped with 
sensors at the same time before an expected 
storm. In this way, for example, all trees of an 
avenue can be observed with little effort.

On the basis of the wind inclination curves, it is 
immediately apparent when a tree has an unu­
sually high inclination value. As neighbouring 
trees are expected to have similar wind condi­
tions, the high inclination value could indicate 
less stability. The tree in question can then be 
examined more closely using the PiCUS Sonic 
Tomograph or another measuring method.

The diagram shows the wind tipping curves of 
a group of maple trees. The direct comparison 
clearly shows that maple 5 has a higher incli­
nation than the other four. The conspicuous 
tree should therefore be examined closely for 
defects.

Compare the inclination values of several neighbouring trees to identify 
individual trees at risk.

Analysing entire groups of trees at once



Do you have any questions?  
We are happy to 

assist you personally

Tel. +49 381 49681440
E-mail: contact@iml-electronic.de

More information  
via QR code!

Exemplary diagram shows measured data points 
and wind tipping curve calculated from them
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The evaluation illustrates the tree behaviour in the wind and provides 
additional information for other measurement methods.

The tree behaviour as a diagram 
The TMS PC software displays the correla­
tion between the inclination of the tree and 
wind speed in a diagram. The wind speed can 
either be measured with the TMS anemome­
ter and directly imported into the software or 
manually transferred from other sources. In 
addition, extrapolation can be used to predict 
how a tree might behave at wind speeds 10 
to 20 km/h higher than those measured.

Evaluation and use of the results 

Combinable measurement methods
Results of wind reaction measurements also 
provide useful additional information for other 
measurement methods. For example, if a sonic 
tomography or an electrical resistance tomog­
raphy detects a defect in the lower trunk area, 
the TreeMotion sensor can be used to collect 
further information on the tree’s stability. Re­
peated wind response measurements can also 
be used to monitor the development of the 
tree’s stability.



Product 
information  

via QR code!
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IML Instrumenta Mechanik Labor Electronic GmbH 
Erich-Schlesinger-Str. 49d
18059 Rostock | Germany

Telephone:	 +49 381 49 68 14 40
E-Mail: contact@iml-electronic.de
Web: www.iml-electronic.com
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