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ÅMost common causes of death of newly planted trees 
ÅOverwater and underwater Soil Moisture 

ÅDƛƭƳŀƴΩǎ ǊŜǎŜŀǊŎƘ ǿƻǊƪ  

ÅWatering efficiency 
Årunoff, evaporation, weed competition, leakage 

ÅWatering more often is better than amount each time 

ÅDyanmics of water movement in different soil type, slope, underground infrastructure 
(water pipe, sewer line, subway, etc) 

ÅOther factors 
ÅRoots 
ÅHealthy root growth, Girdling roots, mulch volcano 

ÅSoil Quality(Snow Melt, Construction DŜōǊƛǎΧύ 

ÅSite (slope, soil etc) 

ÅSoil and Air Temperature  

Å²ƘŜƴ ǘǊŜŜǎ ŀǊŜ ǇƭŀƴǘŜŘ όǎǳƳƳŜǊ ƛǎ ƴƻǘ  ǇǊŜŦŜǊǊŜŘΣ ōǳǘΧύ 

Factors Affecting Tree Survival in Urban 
Environments 



USDA/Forest Service 
Sustaining Americaôs Urban Trees and Forest (2010) 

ñé urban forests will become increasingly critical  to sustaining 

environmental quality and human well-being in urban areas.ò 



Urban Forestry 
ñEvery dollar spent on 

planting and caring for 

a community tree 

yields benefits that are 

two to five times that 

investmentðbenefits 

that include cleaner air, 

lower energy costs, 

improved water quality 

and storm water 

control, increased 

property values, and 

health of citizens.ò 

 

-2011 study by the U.S. 

Forest Service. 



The Cost and Benefits of Urban 
Forestry 

J Vogt, RJ Hauer & BC Fischer, Arboriculture & Urban Forestry 2015 41(6): 293-323 



Chicago suburb Toronto suburb Washington DC 

Recruiting citizen volunteers 



Total Cost per Tree Planted 

ÅNew York City tree replacement option 
$2,000 payment per tree [into NYC Parks Tree Fund] is based on actual tree planting 

 
https://www.nycgovparks.org/trees/street- tree- planting/tree- fund 

 

ÅRichmond: $256 per tree planted only 

Maintenance as of 2013. 
 

ÅMontgomery County, MD 

https://www.nycgovparks.org/trees/street-tree-planting/tree-fund


What are main challenges to make a city 
tree survive and thrive? 
 
What are the true problems? 
 
Why are these trees cost so much? 
 
Are there better ways to save tax payers' 
money? 



Factors for the Survival of Newly Planted 
Trees 

Å Water 
Å Quality of Stock  
ÅRoot (girdling root, planting depth, healthy root 

development) 
ÅDiseases 

Å Planting/Mulching 

Å Soil/Site 

Å Weather/Climate 



Newly Transplanted Trees Need Water for 2-3 yrs 

ÅTransplanted trees do not have root system supporting 
them. 
ÅTrees produced in ground farms have their root system 

established on the farm, but they lost most roots when dugged 
out of ground 

ÅContainer- grown trees may not lose much roots, but the root 
system are limited to the container size, They survive and thrive 
very well with the irrigation system.  

ÅIntegretion into the new environment takes time 

ÅNot all (actually most) planting sites do not have the 
ideal growing condition for trees. 
ÅMedians or roadsides surrounded by asphalt or 

concrete 
ÅParks without irrigation 
ÅSustained regional drought 
ÅArid climates, e.g. Southwest U.S. 
ÅHeat Island Effect 

 As the world becomes more urban, interest in green spaces -- including trees, lawns, 

flowers and hedges -- is increasing in cities around the globe, driving demand for 

landscaping services. 

Dun & Bradstreet 2017 First Research 



Richmond Virginia  
(Right after I-95 North merges with I-64 West) 



Google Map Image...August 2013 

 



Google Map Image...April 2014 

 



Google Map Image...April 2015 

 



Google Map Image...January 2016 

 



Google Map Image...June 2017 

 



Google Map Image...June 2018 

 



Our picturesé 

August 1st 2017 



Our Pictures... 
August 1st 2017 



Average Rainfall Map 



U.S. Drought Monitor: A moving target 
May 2, 2017 

http://droughtmonitor.unl.edu/ 



Water Prescriptions 

http://hort.ifas.ufl.edu/woody/irrigation2.shtml 

https://csfs.colostate.edu/colorado-trees/selecting-planting-and-caring-for-trees/watering/ 

https://www.bigtrees4u.com/watering-guide/ 

https://extension.umn.edu/planting-and-growing-guides/watering-newly-planted-trees-and-shrubs 

https://www.mrt.com/lifestyles/article/Formula-calculates-how-much-water-each-tree-needs-7432435.php 

http://www.deeproot.com/blog/blog-entries/how-much-should-you-water-your-tree 

http://cherrylake.com/installation_best_practices/  



Water Prescriptions 

мΦ ά²ŀǘŜǊƛƴƎ bŜǿƭȅ tƭŀƴǘŜŘ ¢ǊŜŜǎ ŀƴŘ {ƘǊǳōǎέ .ȅ !ƭŀƴ {ƛŜǿŜǊǘΣ ¦Ǌōŀƴ CƻǊŜǎǘŜǊ h5bw 5ƛǾΦ ƻŦ CƻǊŜǎǘǊȅ 
https://www.bigtrees4u.com/media/documents/Watering-Guide.pdf 
2. personal communication 

Alan {ƛŜǿŜǊǘΥ ά¢ƘŜ ǾƻƭǳƳŜ 
calculation are based on 1 inch 
of rain falling on the root ball. 
ά 
ά¢ƘŜ ǾƻƭǳƳŜ ǊŜŎƻƳƳŜƴŘŜŘΣ 
to my knowledge,  has not 
ōŜŜƴ ǎǘǳŘƛŜŘΦέ2  

1 



Water Prescriptions 

Size of nursery stock  Irrigation schedule for vigor 1,3  Irrigation schedule for survival 2,3,4 

< 2 inch caliper  
Daily for 2 weeks; every other day 
for 2 months; weekly until 
established.  

Twice weekly for 2-3 months  

2-4 inch caliper  
Daily for 1 month; every other day 
for 3 months; weekly until 
established.  

Twice weekly for 3-4 months  

> 4 inch caliper  
Daily for 6 weeks; every other day 
for 5 months; weekly until 
established.  

Twice weekly for 4-5 months  

Professor Gilmanôs site http://hort.ifas.ufl.edu/woody/irrigation2.shtml  

ñ2 inch oak trees in southern climates need 2 to 3 gallons of water every day.ò  

A single 2 inch caliper (trunk diameter) tree would require approximately 20 gallons of water per week. 

www.treegator.com 

http://hort.ifas.ufl.edu/woody/irrigation2.shtml


How much of the water do trees actually get? 

This is for Agricultural fields. It doesn't count evaporation from soil surface. 

For urban forestry, water application efficiency can only be lower! 

National Management Measures to Control Nonpoint Source Pollution from Agriculture: Chapter 4F: Irrigation Water Management 

https://www.epa.gov/nps/national-management-measures-control-nonpoint-source-pollution-agriculture 



What is missing in the water 
prescription 
ÅConsideration of losses 
ÅRunoff, evaporation from surface, competition from surrounding vegetation, water 

need of species, etc 

ÅSite information  
Åsurrounding environment: road median, park, residential, tree well, buildings etc 

ÅSoil Type 
ÅClay soil versus sandy soil 
Åwater holding capacity, drainage, leakage 

ÅClimate  
Åmonsoon-mediterranean-desert-continental  
Ådrought, temperature, humidity, wind, etc 

Most water prescriptions were developed based on a certain set of 
parameters or based on experiences of arborists. If the parameters change, 
the water prescriptions should change. 



Solution! 

Check the 
Soil Moisture! 


