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Woody roots

• Large Lateral Roots 

• provide support (compression) anchorage 

(includes small lateral roots)

• Carbohydrate storage

• Water, mineral, organic compound transport

• Tap Roots, Sinkers, and Strikers 

• carbohydrate storage 

• water storage

• anchorage



Non-woody roots

• Small roots in the upper layer of soil 

• Carbohydrate synthesis and 

storage (amyloplasts)

• Absorption of water, mineral, 

organic compound transport

• Quantity and surface area (with 

root hairs) help with this



Root Architecture



Root Architecture



Root location varies based on context



Starting somewhere – Diagrams of roots



CRZ and SRZ – Arlington County



Two levers: Root Zone location and Damage 
Tolerance

▪ Arlington County uses 1 Ft per 1 inch DBH for CRZ, and 6 inches 

away from the base of the trunk, and then limits the impact 

tolerated to those zones to allow a tree to be counted for canopy:

• Where medium-sized mature trees (12-24 inches DBH for overstory trees, 4-12 inches 

DBH for understory trees) have a 20% or more impact to the critical root zone, or have 

any impact to the structural root zone, these trees may not be counted for tree 

canopy.  

• Where large-sized mature trees (greater than 24 inches for overstory trees, greater than 

12 inches DBH for understory trees) have a 10% or more impact to the critical root zone, 

or have any impact to the structural root zone, these trees may not be counted for 

tree canopy.  

• Where trees below the above sizes have a 30% or more impact to the critical root 

zone, or have any impact to the structural root zone, these trees may not be counted 

for tree canopy. 



Showing alternative root zone locations

▪ If the critical root zone is deemed to not represent the actual location of the 

tree’s roots, and/or there is a desire to count the conserved tree for tree canopy, 

show on the plan and in a narrative: 

• How root impact is minimized through alternative root protection  and 

construction methods, and/or; 

• After-care provided during and beyond construction, and/or; 

• Provide alternative drafts of where the critical root zone may be, if buildings 

and other barriers may restrict the spread of roots. 

▪ The Urban Forester may designate trees that are poor candidates for 
conservation not to be counted for tree canopy. Site-specific conditions, a tree’s 

size, or the species’ relative tolerance to construction impact may be 

considerations in this designation.



In urban contexts, trees rarely look like this



Exploring other illustrations of root locations

Tree Matrix:



Exploring other illustrations of root locations

Illustrative:



How to kill a tree with disturbance



Where are this tree’s roots really?



What is being proposed?

Greatest drivers of disturbance

▪ New building

▪ Grading

▪ Driveways

▪ Utilities



What is being proposed – with actual roots



What is being proposed? – with CRZ



Overlay



Impact



Let’s try to un-kill it



Move those features!



Is this enough?



Could we do more?

▪ Root padding

▪ Root protection during construction

▪ Root aeration under walkways

▪ Air excavation before disturbance, with the opportunity to change 

the design

▪ Aftercare – watering, mulching, integrated pest management, 

avoiding further damage



Root padding



Protecting roots during utility installation



Root aeration matting under the path



Root aeration matting under the driveway



Root exploration

▪ Air excavation can help 

find major roots

▪ Finding roots is a messy 

process, and does 

damage roots

▪ If a design or approach 

cannot change based on 

finding roots, this may not 

always be helpful



Will this work, is it permitted and will it be worth it?



Real permit examples



Real permit examples



Stormwater management facilities and trees serve 
complementary functions

▪ Stormwater management 

(SWM) facilities target 

concentrated runoff from roofs 

and gutters, to slow water 

down, filter, and absorb

▪ Required for SWM compliance

▪ This uses a ‘Treatment train’ 

approach – e.g., planter box 

release to dry wells

▪ Dry wells are necessary to 

facilitate infiltration and sheet 

flow

▪ Trees intercept rainfall where it falls, 

improving soil absorption, but cannot 

necessarily handle all stormwater events

▪ DEQ does not provide SWM compliance 

credit for individual conserved trees – 

however, where trees are conserved 

outside Limit of disturbance (LOD), there 

is inherent compliance benefit

▪ Arlington established a Stormwater 

quantity credit for both conserved and 

planted trees in 2021 for single family 

home projects

▪ Quality credit for planted trees is very 

limited



Dry well example



Tree Stewards study on survival and next steps

• The 2024 Tree Stewards study on survival of trees 

after construction (of properties developed in 

2018) showed 26% of trees conserved on plans 

were no longer present 5-6 years after 

construction

• While some of these trees may have been 

removed for other reasons, tree decline from 

root impact is likely one major reason. 

• Urban forestry as a discipline is continuing to 

research proper tree conservation, and the 

urban forestry unit will keep updating the 

guidance manual to reflect the most recent 

research.
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Questions?

▪ Vincent Verweij

▪ Arlington County Urban 

Forest Manager

▪ vverweij@arlingtonva.us

▪ urbanforestry@arlington

va.us 

mailto:vverweij@arlingtonva.us
mailto:urbanforestry@arlingtonva.us
mailto:urbanforestry@arlingtonva.us
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