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Resilient Canopy Project Report

Introduction

Mt. Cuba Center recognizes that climate change, along with the spread of significant pests and
diseases, are some of the biggest ecological challenges of our time. While the scope and severity of
these threats are hard to predict with certainty, it remains vital that we start preparing our gardens
and landscapes for this future. Because trees have such a long lifespan, sometimes hundreds of
years, the planting decisions we make today need to account for potentially very different future
growing conditions. These informed adaptations need to start now to ensure that our gardens and
natural areas continue to provide the critical ecosystem services that wildlife and people rely on. For
humans, we most often think of trees as providing us value in the form of oxygen, shade, cooling, and
reduced stormwater runoff, but they also form the foundation for many food webs, supporting the
survival of a wide range of organisms. Therefore, adapting our tree canopy is one of the most
important ways we can enhance resilience as we face an uncertain future.

In 2024, Mt. Cuba Center completed an analysis of the tree species native to the Eastern Temperate
Forest ecoregion to determine which species would be most suitable for our garden at the end of this
century. While this project was tailored specifically for Mt. Cuba’s location, many of the results will be
applicable throughout the greater Philadelphia region. However, it is important to recognize that there
is still a great deal of uncertainty in terms of both our future climate and in the understanding of how
broadly adaptable a particular tree species is. Additionally, our current recommendations are
influenced by existing and potential pest and disease threats, but this continues to be an evolving area
of concern. Our Resilient Canopy project represents our best effort at a first step, using contemporary
tools and knowledge, to adapt our horticultural landscapes. However, there is much still to be learned
before these recommendations can be considered validated. The aim of this work is to create greater
awareness and understanding of the challenges trees face and to use the best information currently
available to start creating a resilient canopy for the future, while acknowledging the myriad of
unknowns.

Our Future Climate

The first step in determining which trees will be most suitable for Mt. Cuba Center by the end of this
century is to look at what our climate might be by then. The science on this topic is continually being
refined, but it is typically discussed as a range between two possible scenarios. In a moderate
warming scenario, emissions are significantly reduced by midcentury. In a high warming scenario,
often described as “business as usual”’, global emissions continue to increase for the foreseeable
future. Many states have detailed reports and information that describe the expected effects of these
possible scenarios. Neither scenario may be our actual future, but instead these serve as reference
points on a range of possibilities.

The chart below indicates how much Delaware’s Climate Change Impact Assessment (2014) expects
the yearly average temperature to increase compared to 1895.

Scenario Temp Increase by 2050 Temp Increase by 2100
Moderate 2.5-4°F 3.5-5.6°F
High 45°F 8-9.5°F

(Delaware Climate Change Impact Assessment, 2014)
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It's important to recognize that a significant amount of warming has already occurred. Between 1895
and 2012, the state of Delaware has already experienced an increase of about 2°F to its yearly
average temperature (Delaware Climate Change Impact Assessment, 2014). The numbers listed in
these scenarios represent total warming since 1895, not just anticipated warming from today forward.

While temperature increases for Delaware are expected to be slightly higher than the global average,
we are fortunate that our yearly rainfall amounts are not expected to change drastically. We should
expect a10% increase in annual rainfall, approximately 4.5” per year, by the end of the century.
(Delaware Climate Change Impact Assessment, 2014)

Of course, these metrics are all averages, and it is important to recognize that we can also expect
more extreme temperatures and precipitation events. This is especially critical for trees and other
plants. Extreme storms, droughts, and temperatures (both highs and lows) can cause significant
stress to even well-suited tree species, predisposing them to pests, diseases, and even death. The
data averages used to inform this project are a helpful approximation for determining suitable tree
species, but we currently lack data to understand how extreme events will further determine which
species thrive and which do not.

The Project
When starting this work, we looked at existing models like the US Forest Service’s Tree Atlas and the

Botanic Garden Conservation International’s (BGCI) Climate Assessment Tool. We noticed that both
had strengths, weaknesses, and gaps that did not perfectly align with our horticultural needs and
sometimes even contradicted one another. Therefore, we worked to combine the assessments from
both tools and added an additional methodology that applied a level of common-sense horticultural
analysis.

The USFS Tree Atlas is a valuable tool for predicting how forest communities might shift with climate
change, indicating which species may become more or less common in specific regions and how
whole species may shift their geographic ranges. While this data is crucial for managing natural
habitats, it can be challenging to apply to horticulture, as the general recommendations focus on a
species’ likelihood of increasing or decreasing based on their existing occurrence frequency in the
region. Instead, we chose to use two datapoints from their model, called Capability45 and
Capability85 that are available from the downloadable full data set. These two datapoints,
representing moderate (Capability4b) and high (Capability85) emissions scenarios, relate directly to a
tree’s ability to thrive in future climates and exclude factors like seed dispersal mechanisms and
existing occurrence frequency.

However, we found inconsistencies in this data across different geographic analyses. For example, in
the Mid-Atlantic and Mid-Atlantic Piedmont regions, both of which include northern Delaware, swamp
white oak (Quercus bicolor) was predicted to perform poorly, while in the Philadelphia area and our
local grid (39-75), it was expected to thrive. Given that Philadelphia and the local grid today represent
some of the warmest parts of this species’ current range, it would have been more logical if this
species was rated higher in the Mid-Atlantic and Mid-Atlantic Piedmont since these regions include
more northern, higher elevation, and effectively cooler climates. Similarly, river birch (Betula nigra) was
predicted to do "fair" or "poor" in a moderate warming scenario but "good" in a high warming scenario,
which suggests that this species is ill suited today and will only thrive if the climate warms significantly.
This contradicts widespread horticultural experience that proves river birch is already very well-
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adapted to today’s more moderate climate. Inconsistencies like these simply highlighted the need for
additional data.

The BGCI Climate Assessment Tool used database records to document where tree species live,
both naturally and in managed collections like public gardens. That location data was then used to
predict an average yearly temperature range at which a species is likely to thrive based on where we
find it growing today. This tool was particularly important because it often showed the discrepancies
between where a plant naturally grows and where it can be horticulturally grown. For example,
southern magnolia (Magnolia grandiflora) does not naturally grow in areas where the average yearly
temperature is similar to our current average yearly temperature. However, there are ample records
from public gardens that clearly demonstrate this species will grow outside of the temperature
parameters of its natural range. Unfortunately, this tool heavily relies on the concept of a average
yearly temperature, which obscures a lot of the extremes a particular place might experience. For
example, a region where the typical yearly minimum is 5°F and the high is 100°F produces an average
temperature of 52.5°F. A region with a minimum temp of 35°F and high of 70°F will produce the same
average, 52.5°F. Obviously those two regions would support vastly different species of plants.

While both of these resources provide sophisticated data analytics to help inform our planting
decisions, we felt it would also be critical to apply another level of analysis to determine if the
sophisticated models aligned with our horticultural understanding of why these plants currently grow
(and do not grow) where they do.

To do this, we first utilized the Future Urban Climate web application to identify cities that currently
have a climate similar to what our area can expect by 2080. We selected three nearby cities for which
analogous cities were identified in both a high warming and moderate warming scenario.

Nearby City Moderate Warming Analog High Warming Analog
Philadelphia, PA Southern Maryland Memphis, TN

Dover, DE Virginia Beach, VA Dallas, TX

Bel Air, MD Southeastern Missouri Northeastern Louisiana
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USDA Plant Hardiness Zone Map

Average Annual Extreme
Minimum Temperature
1976-2005
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*Orange outlined stars represent analogs for moderate warming scenarios while red outlined stars represent analogs for
high warming scenarios. Black stars are analogs for Philadelphia, gray stars are analogs for Dover, and white stars are
analogs for Bel Air.

*The analogous cities for Philadelphia, Dover, and Bel Air have shifted slightly since this model was accessed in 2023 when
this work was completed. The new analogs do not exactly match the ones used for this analysis, with the main difference
being that the higher warming analogs have moved solidly into hardiness zones 8a/8b and are centered near Shreveport,
LA and Houston, TX. This indicates that the plants in the level 3 plants (Use Cautiously & Monitor) outlined below would
perhaps be more likely to fail in a higher warming scenario than our tables suggest, but they would likely still be fine in a
moderate warming scenario. This doesn’t change our overall recommendations now, but if a higher warming scenario
becomes our more likely future, we may need to further reduce our usage of the level 3 species.

We then utilized the 2012 USDA Hardiness Zone Map to approximate the general climate for these
cities and compared it to the species ranges provided by BONAP (Biota of North America Project).
While the hardiness zones illustrated on the USDA map do not fully represent a region’s climate, the
shapes and patterns created by the zones do indicate areas of similarity and often align with natural
boundaries for a species’ range. For example, in a moderate warming scenario, the analog cities were
generally in an area of 7a/7b whereas the higher warming analogs were 7b/8a. This does not mean
that we can expect those hardiness ranges exactly. However, the plants that currently grow in areas
as warm those analog cities provide clues about their tolerances. For example, if the current range of
a species barely extends to areas as warm as our current climate and is predominantly found in
cooler regions to the north, it seems reasonable to expect that species will be ill-suited for our region
as it warms in the future. If a species already grows in areas that have a climate similar to the analog
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cities, we could expect it to do well in our future here, even if it doesn’t naturally occur near a specific
analog city.

While none of these models represent a perfect system to predict appropriate species for a future
climate, together they can provide a fuller picture to help inform decision making. Using all three tools,
we looked for agreement across them and developed a rating for a species’ expected performance in
a moderate warming scenario and a rating for its expected performance in a high warming scenario
using the categories of Good, Fair, Stressed, or Likely Failure. See Tables.

However, climate change is not the only threat facing our region’s trees. New pests and diseases have
been introduced to the United States that are greatly damaging natural forests and landscapes. The
recent proliferation of Emerald Ash Borer and resulting loss of ash (Fraxinussp.) trees is just one
alarming example. When thinking about which species should represent our canopy at the turn of the
22" century, we know that we should avoid relying on species that currently have lethal pests and
diseases. This level of analysis is not concerned with every malady that may affect a particular tree,
but rather the ones that rapidly cause otherwise healthy trees to die and can quickly decimate a
particular species or group of species. Some well-known examples of the types of pests and diseases
that would discourage us from using a particular set of trees include emerald ash borer, beech leaf
disease, and bacterial leaf scorch. These examples already exist in our region and are currently
influencing our tree choices, but there are other pests and diseases that we might expect to arrive
here eventually, and perhaps more still that will move into our region as it warms. Tree species already
imperiled by pests and diseases today should generally be avoided, while those with potential future
threats should be used with caution and monitored closely. The point is not to fully eliminate the use of
these potentially ill-fated species, but rather to use them judiciously and with a full understanding of
potential risks.

We then combined climate suitability with pest and disease challenges to develop six categories that
help guide decision making and plant selection.

e Level1- No Concerns (no concerns in moderate or high warming scenarios)

e Level 2- Likely Fine (fair in high warming scenario, might have trouble if we exceed)

e Level 3- Use Cautiously & Monitor (stressed in a high warming scenario or have potential
pest/disease concerns)

e |evel4- Avoid (stressed in moderate warming scenario, likely failure in a high warming
scenario & have known pest/disease concerns)

e Level 5- Do Not Use (likely failure in moderate warming scenario and generally not appropriate
even today)

e |evel 6- Experimental (plants that may not be winter hardy today but may be suitable for
future climate)
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Level 1. These species are likely to do well, even in a high warming scenario and do not currently have significant

pest and disease concerns.

Level 1- Species with No Concerns (Good in High Warming, No Pest/Disease)

southern sugar maple (Acer
floridanum)

American smoketree (Cotinus obovatus)

sour gum (Nyssa sylvatica)

chalk maple (Acer leucoderme)

barberry hawthorn (Crataegus berberifolia)

American hop-hornbeam (Ostrya
virginiana)

ash-leaf maple (Acer negundo)

cock-spur hawthorn (Crataegus crus-galli)

sourwood (Oxydendrum arboreum)

red maple (Acer rubrum)

Harbison's hawthorn (Crataegus harbisonii)

fevertree (Pinckneya bracteata)

silver maple (Acer saccharinum)

entangled hawthorn (Crataegus intricata)

short-leaf pine (Pinus echinata)

red buckeye (Aesculus pavia)

forest hawthorn (Crataegus iracunda)

pond pine (Pinus serotina)

seaside alder (Alnus maritima)

eastern hawthorn (Crataegus macrosperma)

loblolly pine (Pinus taeda)

smooth alder (A/nus serrulata)

parsley hawthorn (Crataegus marshallii

scrub pine (Pinus virginiana)

downy serviceberry (Amelanchier
arborea)

Washington hawthorn (Crataegus
phaenopyrum)

American sycamore (Platanus
occidentalis)

pawpaw (Asimina triloba)

oneflower hawthorn (Crataegus unifiora)

eastern cottonwood (Populus
deltoides)

flowering dogwood (Benthamidia
florida)

green hawthorn (Crataegus viridis)

swamp cottonwood (Populus
heterophylla)

river birch (Betula nigra)

common persimmon (Diospyros virginiana)

American wild plum (Prunus
americana)

American hornbeam (Carpinus
caroliniana)

franklinia (Frankiinia alatamaha)

black cherry (Prunus serotina)

mockernut hickory (Carya
alba/tomentosa)

water-locust (Gleditsia aquatica)

wafer-ash (Ptelea trifoliata)

water hickory (Carya aquatica)

honey locust (Gleditsia triacanthos)

white oak (Quercus alba)

southern shagbark hickory (Carya
carolinae-septentrionalis)

little silverbell (Halesia carolina)

swamp post oak (Quercus lyrata)

bitternut hickory (Carya cordiformis)

two-winged silverbell (Halesia dijptera)

basket oak (Quercus michauxii)

pignut hickory (Carya glabra)

American holly (/lex opaca)

yellow chestnut oak (Quercus
muehlenbergi)

pecan (Carya illinoinensis)

eastern red cedar (Junijperus virginiana)

post oak (Quercus stellata)

nutmeg hickory (Carya
myristiciformis)

sweet gum (Liquidambar styracifiua)

southern swamp dogwood (Swida
foemina)

shagbark hickory (Carya ovata)

tulip tree (Liriodendron tulipifera)

black locust (Robinia pseudoacacia)

sand hickory (Carya pallida)

Osage-orange (Maclura pomifera)

clammy locust (Robinia viscosa)

black hickory (Carya texana)

southern magnolia (Magnolia grandlifiora)

black willow (Salix nigra)

southern catalpa (Catalpa
bignonioides)

bigleaf magnolia (Magnolia macrophyila)

gum bumelia (Sideroxylon
lanuginosum)

northern catalpa (Catalpa speciosa)

umbrella magnolia (Magnolia tripetala)

buckthorn bully (Sideroxylon
lycioides)

Mississippi hackberry (Celtis
laevigata)

sweet bay (Magnolia virginiana)

silky camellia (Stewartia
malacodendron)

common hackberry (Celtis
occidentalis)

southern wild crab apple (Malus angustifolia)

sweetleaf (Symplocos tinctoria)

eastern redbud (Cercis canadensis)

red mulberry (Morus rubra)

pond-cypress ( 7axodium ascendens)

Atlantic white-cedar
(Chamaecyparis thyoides)

water tupelo (Nyssa aquatica)

bald-cypress ( 7axodium distichum)

fringe tree (Chionanthus virginicus)

swamp tupelo (Nyssa biflora)

yellowwood (Cladrastis kentukea)

Ogeechee tupelo (Nyssa ogeche)
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Level 2. These species are slightly less likely to thrive in a high warming scenario and do not currently have
severe pest and disease concerns.

Level 2- Species that Will Likely be Fine (Fair in High Warming, No Pest/Disease)

sugar maple (Acer saccharum)

Ohio buckeye (Aesculus glabra)

painted buckeye (Aesculus sylvatica)

pear hawthorn (Crataegus calpodendron)

downy hawthorn (Crataegus mollis)

frosted hawthorn (Crataegus pruinosa)

dotted hawthorn (Crataegus punctata)

Kentucky coffee-tree (Gymnociladus dioicus)

cucumber tree (Magnolia acuminata)

bur oak (Quercus macrocarpa)

chestnut oak (Quercus montana)

pagoda dogwood (Swida alternifolia)

American arborvitae ( 7Thuja occidentalis)

American basswood ( 7ilia americana)

o,
S O O

Stressed in High Warming

Level 3. These species will likely be stressed in a high warming scenario and/or have the potential to be afflicted
by severe pest and disease concerns. We recommend that they be used cautiously.

Possible Pest/Disease Problem

black maple (Acer nigrum)

white walnut (Juglans cinerea)*

yellow buckeye (Aesculus flava)

black walnut (Juglans nigra)

kingnut hickory (Carya laciniosa

swamp bay (Persea palustris)

blue ash (Fraxinus quadrangulata)*

maple-leaf oak (Quercus acerifolia)

white walnut (Juglans cinerea)*

southern red oak (Quercus falcata)

Fraser's magnolia (Magnolia fraseri)

scrub oak (Quercus ilicifolia)*

wild crab apple (Malus coronaria)

shingle oak (Quercus imbricaria)

prairie crabapple (Malus ioensis)

blackjack oak (Quercus marilandica)

table mountain pine (Pinus pungens)

water oak (Quercus njgra)

choke cherry (Prunus virginiana)

cherrybark oak (Quercus pagoda)

swamp white oak (Quercus bicolor)

willow oak (Quercus phellos)

scrub oak (Quercus ilicifolia)*

Shumard's red oak (Quercus shumardii)

mountain camellia (Stewartia ovata)

Spanish oak (Quercus texana)

common sassafras (Sassafras albidum)

* denotes species with both climate and pest/disease concerns
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Level 4. These species will likely be stressed in a moderate warming scenario, are likely to fail in a high warming
scenario and/or have known severe pest and disease concerns. These plants should only be used sparingly

and with the expectation of eventual failure.

Level 4- Avoid Planting these Species ‘

Stressed in Moderate Warming

Confirmed Pest/Disease Problem

Fraser fir (Abies fraser)

American chestnut (Castanea dentata)

striped maple (Acer pensylvanicum)

Ozark chinquapin (Castanea ozarkensis)

mountain maple (Acer spicatum)

American beech (Fagus grandifolia)

speckled alder (Alnus incana)

Texas ash (Fraxinus albicans)

Allegheny serviceberry (Amelanchier laevis)

white ash (Fraxinus americana)

yellow birch (Betula alleghaniensis)

black ash (Fraxinus nigra)*

sweet birch (Betula lenta)

green ash (Fraxinus pennsylvanica)

gray birch (Betula populifolia)

pumpkin ash (Fraxinus profunda)

Kansas hawthorn (Crataegus coccinioides)

blue ash (Fraxinus quadrangulata)*

spreading hawthorn (Crataegus disperma)

scarlet oak (Quercus coccinea)

Holmes's hawthorn (Crataegus holmesiana)

northern pin oak (Quercus elljpsoidalis)*

Margaret's hawthorn (Crataegus margarettae)

pin oak (Quercus palustris)

Pennsylvania hawthorn ( Crataegus pennsylvanica)

red oak (Quercus rubra)

plumleaf hawthorn ( Crataegus persimilis)

black oak (Quercus velutina)

black ash (Fraxinus nigra)*

Canada hemlock ( 7suga canadensis)*

mountain holly (/ex montana)

Carolina hemlock (Tsuga caroliniana)*

red pine (Pinus resinosa)

winged elm (Uimus alata)

pitch pine (Pinus rigida)

American elm (Ulmus americana)

eastern white pine (Pinus strobus)

cedar elm (Uimus crassifolia)

balsam poplar (Populus balsamifera)

slippery elm (Umus rubra)

big-tooth aspen (Populus grandidentata)

September elm (Uimus serotina)

quaking aspen (Populus tremuloides)

rock elm (Ulmus thomasii*

fire cherry (Prunus pensylvanica)

northern pin oak (Quercus ellipsoidalis)*

peachleaf willow (Salix amygdaloides)

shining willow (Salix lucida)

American mountain-ash (Sorbus americana)

Canada hemlock ( 7suga canadensis)*

Carolina hemlock ( 7suga caroliniana)*

rock elm (Ulmus thormasi)*

* denotes species with possible pest/disease concerns
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Level 5. These species are likely to fail in a moderate warming scenario and are already generally not

appropriate for our region today.

Level 5- Do Not Use (Likely Failure in Moderate Warming)

balsam fir (Abies balsamea)

inland serviceberry (Amelanchier interior)

intermediate serviceberry (Amelanchier intermedia)

mountain paper birch (Betula cordifolia)

Murray birch (Betula murrayana)

paper birch (Betula papyrifera)

Rochester hawthorn (Crataegus beata)

Dodge hawthorn (Crataegus dodge))

Schuette's hawthorn (Crataegus schuettel)

American larch (Larix laricina)

white spruce (Picea glauca)

black spruce (Picea mariana)

red spruce (Picea rubens)

jack pine (Pinus banksiana)

showy mountain-ash (Sorbus decora)

Level 6. These species may not be winter hardy today but may be suitable for future climates. They

should currently be considered as experimental plantings.

Level 6- Experimental (May Not Yet Be Fully Winter Hardy)

scrub hickory (Carya floridana) red bay (Persea borbonia)*

turkey oak (Quercus laevis)*

Rome hawthorn (Crataegus aemula) sand pine (Pinus clausa)

laurel oak (Quercus laurifolia)*

eastern mayhaw (Crataegus aestivalis) | slash pine (Pinus elliotti)

sand post oak (Quercus margarettae)

blueberry hawthorn (Crataegus spruce pine (Pinus glabra)

brachyacantha)

myrtle oak (Quercus myrtifolia)*

yellow hawthorn (Crataegus flava) long-leaf pine (Pinus palustris)

Oglethorpe oak (Quercus
oglethorpensis)

western mayhaw (Crataegus opaca) planer tree (Planera aquatica)

swamp post oak (Quercus similis)

littlehip hawthorn (Crataegus Alabama cherry (Prunus alabamensis)

spathulata)

live oak (Quercus virginiana)

Carolina cherry laurel (Prunus
caroliniana)

anacua (Ehretia anacua)

red mangrove (Rhizophora mangle)

golden fig (Ficus aurea) bluff oak (Quercus austrina)

Rio Grande palmetto (Sabal mexicana)

Carolina ash (Fraxinus caroliniana)* Boynton oak (Quercus boyntonii)

cabbage palmetto (Saba/ palmetto)

loblolly bay (Gordonia lasianthus) Chapman oak (Quercus chapmanii)

wingleaf soapberry (Sapindus saponaria)

myrtle holly (flex myrtifolia) sand live oak (Quercus geminata)

saffron-plum (Sideroxylon celastrinum)

Ashe juniper (Juniperus ashei) Georgia oak (Quercus georgiana)*

false-mastic (Sideroxylon foetidissimum)

southern red cedar (Junijperus bluejack oak (Quercus incana)*

silicicola)

Florida torreya ( 7orreya taxifolia)

* denotes species with possible pest/disease concerns
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While this work aims to predict which species are likely to be suitable choices for the future, it is
equally important to site a species appropriately. This is especially true when you think about the
stress plants might expect from more extreme weather conditions. A plant that isn’t ideally sited might
be okay today, but may completely fail in that same spot if rainfall becomes more erratic. In fact, we
may need to think more critically about how existing sites may experience stress differently in such
scenarios. For example, a sloped hillside might develop a drier soil profile in the coming decades if
much of our precipitation comes in the form of extreme downpours that simply run off the surface
rather than infiltrate into the soil. In a competitive environment like a forest, microclimates with varying
amounts of soil moisture, heat, and sunlight all help determine which plants are going to outcompete
others to become the suite of species in a particular location. For example, the plants that grow on the
north- or east- facing slope are often very different than the plants that grow on the south or west side
of the same hill. That difference in temperature and the amount of sunlight at a given point in the day
creates a dynamic stressor that favors the tolerances and competitiveness of certain species over
others. We tend to think of our built landscapes in generic terms of sun and shade, or moist and dry,
but we may need to begin paying attention to these attributes on a finer scale. This emphasizes the
importance of knowing your plants and your site.

Conclusion

While we feel that this analysis is a helpful tool in guiding our planting decisions for the future, we must
also stress that it is based on numerous assumptions, foremost of which is the assumption of our
future climate. The models used are meant to cover a range of possible futures, but what our climate
will actually be like in 2100 is still very much unknown. Additionally, the tools used in this work do
attempt to capture the observed limits and temperature tolerances for a given species, but there is
still a lot we don’'t know. For example, tulip poplars (Liriodendron tulijpifera) are expected to perform
well in our future climate, but are the tulip poplars that currently grow in our region well-adapted to our
future climate? Or will we need tulip poplars whose genetics originate from warmer regions? We still
have much to learn. To that end, Mt. Cuba Center has developed a monitoring system that will
strategically observe and measure the establishment, growth and health of our tree canopy in order to
advance our knowledge of climate resiliency and improve our decision-making and
recommendations in the future. In the absence of concrete answers about what the future holds, this
work is intended as a first step in making informed planting choices today in order to prepare our tree
canopy to thrive in a time significant change and uncertainty.
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