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An examination ofTreeRadar©on tree roots in parkland Quercus rubr

Uden, The Netherlands

18¢ 19 February 2016

Michiel Mol, lan Lee and Sharon Hosegood

A collaboration betweenTerra Nostra, Lloyd Bore and Sharon Hosegood Associati#s thanks to the local tree
officer, Gerad van Hoogstraterand Henry Kuppen

Testing the effectiveessof TreeRadar®©in identifying tree root morpholgy

Thiswasachieved by scannirmne Quercus rubra on fine sandy sdth a silty surface layeanalysing results,

sucking up the soil and comparing the resulighwhat is underground
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Abstract

This reportdetails the results of areeRadar© survey of &R oak(Quercus rubrpat a park in Uden,
Hollandon 18 and 19 February 201&-ollowing anabation ofthe results, a ground truthing exercise
was carried out using a ground sucking maetand air spade. Samplencheswere carefully

excavated and the results of th&reeRadr© compared. The results matched very well in terms of
depth and location in the horizontal plane. Root diameter could not be easily determined by the
TreeRadar@ There were some false ptiges due to clumps of damp silty clay nodules and bundles of

fine roots were recorded as roots with a diameter over 20mm.

A comparison of differendielectric (DIELgettings waslsocarried out. The optimum setting was the

one recommended by the programme based on the soil type.
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1.0 Background

1.1 TreeRadar®©is a rarely used machine with great potential for understanding how trees .
experiments have been carried out due to tsrmall number of people in the world with access to the
madine. The international arboricultural community lacks scientific data on tree rooting morphology

and relies on only a few studies, mostly from wind bidvees.

1.2 TheTreeRadar©unit used in ths instanceis a scanning cavtith a 400MHzadarantenna which
emits a radar pulséor every 1cmn distance scannediown to a depth prescribed by the operator
(usually between 23m, which is the maximum depth). The reflection is recorded in admitputer
and then analysed by the latest software, TBBA ver3pt3pt8b_2013b _64bit.exés water and
metal reflectthe radar signals very stronglthe machinds able to recordive roots which contai
moistureas well as metallic reflectors withindtsoil. Due to the lack of moisture content, the machine
cannot detectdead dried out roots. For each scan line a 'virtual trench' is produced which shows all
roots with a diameter greater than 20mnT.he scan lines are 0.5m apart which provédrufficient
standard to visualise root morphology and is a practical distance given the width of th&loaurt.
machine cannot determine root diameter, other than it being greater than 20mm, due to the lack of
correlation between the amounts of live root tissueaimoot compared to the thickness of roots. For
example a large root may only have a live central dBlease note that the capacity to determine

diameter readings is currently under developmeBtindles of fine roots are detected as one root.

1.3 Foreach group of roots, the scans are organised into a 'top down ' root morphology plan which is to
scale. For concentric circular scasrgap shots of 3D morphology have been produced. The software
'joins the dots' of root hits to produce this, but the tita of the root growth between the root hits may

be slightly different.
2.0 The objective

To examine the results of thEreeRadar©scan against thactual roots found within thexcavation.
Thismayhelp effective use of the machine. The excavationgathow this particular tree is rooting in

light sandysoil.

3.0 Reason for thedcation

3.1 The study took place in a public park, Sportlaan in Uddre soil irthe parkis alight sand with some
loamandtherefore easy to suck up and dislodgetimut damaging tree roots. The soil locally to Sharon
Hosegood Associates and Lloyd Bore is a heavy clay and does not respond well to an air spade or groL

sucking machine.
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4.1 All participants are arboriculturists worlg in the private sector. Terra Nostra have particular

5.0

experience oboil science and have the airspade dneir daughter company, Nationale Bomenbank

hasground sucking machine equiegnt. Sharon Hosegood and lan Lee (Lloyd Bomajiouslyworked

together using TreeRadar®© at a different private practiddoyd Bore have recently puased the

latest machine and softwarg¢in December 20159nd have been working with SharoHosegoodo use

this commerciallyand to futher the understanding ots capabilities and linitations. National

Bomenbank is one of the oldest Dutch arboricultural companies.

The guestions

How accurate in general terms is theeeRadarcC?
What effect does thd®ielectric (DIE have?

What effect does changing the sensitivity of fiBAsoftware?
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Figure 1¢ example of alreeRadar©cross section from a different site

Are there false postives? If so, what causes them?

Is there a differene in results from different cddrationsfor soil type?

What was the most useful and agate threshold setting for sensitivity of reflectionsing the TBA

software?
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- How accurate is the depth?

- How much (approximately) of the root plate comprises roots with a diameter less tham2and
therefore not detectedoy TreeRadarc?

6.0 The tree

6.1 The tree is a mature Quercus rubra (red oak) withigvitality. The tree is growing in short amenity
grass which slopes down to a large pond to the north. There is a small young woodland plantation 7.5n
west of the tree, a tarmac path 9.6m north of the tree and a rough track to the sdthb.tree is
notated as number 200 on the plan of the park. The gariktainsa high number of trees of various

ages, including recent planting.

Photo 1 looking south, from accross the pond, towards the tree.

6.2 The tree is 25m high i a crown tearance of 7m. The crown radiis:north = 12.2meast = 11.5m,

south ¢ 9.5m andwest =9.7m. The diametemeasured at 1.5m from the guad is 1110 mm, which
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equates to aoot protection areaf 13.2mradius. The trunk is straighgiving rise to a high, reasonably

balanced crown. There was no obvious sign of pest or disease at the time of the survey.

6.3 The tree officer, Gera VanHoogstratenhas worked in the park since 1975. He recounted that 15
years ago, the ground was leved on the northern side of the tree to create a more natural slope.
Three years after the eagation, the tree went into decline and branches died off. The tree has
partially recovered following the eaecation, but hefeels that the tree lacks typatvitality. The

prevailing wind is from the west.

6.4 The soil is a very fine sand with some loam and the average water table 1.75m below gsound
measured at the base of the trunkrhe sand is so fine that it compacts very easily, even by very heavy
rain.

7.0 The methodology

7.1 Thursday 18 February 2016

The weather was very cold (1 degree Celsuis), light sun, dry with light Wivete was a light frost and

the pond had thin broken ice on the surface.

- Carriedout the risk assement and discussed scope of worksethodology and roles and

responsibilities

- We met the tree officer, and decided to work on one tree, a mature Quercus duwdo the fact that

only two days were available.

- Tree size and condition data gathered usimal tree assessmentlinometer and loggers tape.

- Calculated theoot protection area

- Discussion with the tree officer about the soil and the history of the tree since his involvement with

the park from 1975

- Marked out the northeastq south and west points on the ground with spray paint.

- Marked out the scan linescommencing 1m from the base of the trunk (scan lin@1)@&nd from then
on every 0.5m as a series of concentric circlpgo 0012 to acheivé.5m from the base of the tree
Note thereis no other suitable tree without restritons of other treeQoot systens, paths, buildings or

otherwise. The treisalso in a relatively quiet area of the park.
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- Red and bluecolouredirragation flagsvere usedalternativelyon marker lines to distinguis scan lines

The location of the scan lines are found on the plan at appendix 6.

- TheTreeRadar©Unit was assembled andldaated for the siteand set to 2m in depth, recording a
result every 1cm.Thecalibration is dwo step process. The firsetting isto selectthe most
appropriate soil type for the site, which sets thezlectric( DIELyalue In this caseanaverage soll
setting was set which has a DIEL of TBe second calibration is cad out automatically by the unit
which assesses the amount of exftions for the area and calibrates the software so that the readings
FNB ySAGKSNI (222 Nt 2 2BdWEFetoiéBali @Bd ipA (1 S =

Photo2 calibrating the machineNote the cardinal poinineshave been enhanced on the photo

- The scan lines @ve taken, starting at 001. Each scan line was taken in a clockwise direction and when

each of the cardinal points was passed, this was recorded®figlt computer.
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Photo3 of scan linedeing taken. Note the flagsese removed once the scan line was taken to avoid the
mistake of deviating from the circle. The thred flags nearest the trunkese for the repeat scan line 002
with the differentDIEL settings.

- Arepeat of scan line 0002 (1.5m from the base of the tree) egaged outwith different soil settings:
9 DIEL (dry sand) and 20 DIEL (wet soil).

- The data was downloadl and analysed by TBA software.

- The results wre manually adjustecbtremove any results which looked to be false positives when
analysinghe unfiltered raw data. This removed approximately 1dfhe hits where the results are
too bright and too deep to be typical roots. This is a judgement based on experience,obema

prone to error.

- The results produce crosections of each scan lise @ A NIWdzl ,fand dopldyindiwof all scan

lines to produce a density plan and a root morphology image in 3D.

- The results of th two different DIEL settingsese compared.

- Screen shots were taken of each scan line at the average sensitiviy of the data ardysisftware

the high sensitivity and the low sensitivity.

- A CAD plan was produced oktbcan linesand tree dimensions

- The operation was filmed and photogragghby Noel DurdarHollamby of Sharon Hosegood

Associates.
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7.2 Friday 19 Februar®016

Note the weather was col@ ¢ 4 degree Celsuis), say dry with nowind. There was a light frost and
the pond kad thin broken ice on the suda.

- TheTerra Nostra team brought their ground sucking machine with their air spattietwo lances: a

pneumatic drill and a fine long flexible lance.

- The lorry rested on steel plates to protect the soil from compaction.

b 1} y R ,1("}, Vi Soll Wy g4~

Photo4 of the ground sucking machine in action at trench 1, between north and edst fibm the
trunk

- The first trench(Tr 1vasbetween north and eadinesat 4m from the trunk (lined07).

- The second trencliTr 2)wascentered on he eastern quadrant at¢m (line 007).

- The third trench (Tr 3) was between the eastern and southern quadréhbat (line 004)
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Photo5 of trenches 2 and 3. Nothat the spoil produced by the excavation is stockpiled for refilling the
holes later the same day

- The fourth trench (Tr 4) started 1m from the southern quadrant towards the western quadrant at
2.5m(line 004)

Photo6 of the trench Té

- The location (depth and distance from theadrant lines) of the roots &re compared with

the results from thelreeRadar@
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