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Bevelopment  Science that makes a difference

Definitions

Forest vs. urban trees
—How little we know

Work with what we have

—The error of (all of) our ways
—Expect change

The basics - growth and biomass
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Definitions

e DBH - tree bole
diameter at breast
height (1.37 m or 4.5 ft)

* Tree Height - total
height from ground level
to top of tree

Need DBH or DBH and
Height to estimate
volume and biomass of
tree

* Volume - volume
of the wood only—
bole, branches,
twigs, but no
leaves
— Use volume to

determine
biomass of tree




Biomass - the dry
weight (dw) of wood in
the tree (no leaves)

Aboveground

Total biomass

— 1.282 constant to
add roots

Carbon (C)

Remove all the moisture from the tree
- half of the dry weight of the tree is
carbon

6/11/2012



Stored and Sequestered CO,

* Sequester - save, reduce, or prevent from
escape into the atmosphere

* 1t of carbon is contained in 3.67 t of CO,

* If a tree stores 1t of carbon each year it
“sequesters” about 3.67 t/yr

Reporting Unit

Short ton = 2,000 lbs

Metric tonne or ton = 2,204 |bs
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What is Needed to Calculate Carbon
Storage?

* Need tree dbh or dbh
and height (growth) &

* Volume or biomass
equations

* Wood density (think
pine vs. oak)
— DW Density

DW Wood Density

* Ratio of oven-dry mass Measured wt of water
of wood sample divided = sample’s volume
by mass of water
displaced by its green
volume

— kg/m3
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State of the Science:
Cart before the Horse?

* Forest vs. urban

— Growth models
¢ Few urban
¢ Use forest?
— Volume and biomass
equations
— Wood density

Not an exact science but an ever-changing body of knowledge

Quercus falcata
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Organ and Carbon Partitioning

e Distribution as
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Comparisons and trends

Silver Maple

Overlap

— Sweetgum 10

— Honeylocust 10
— Silver maple 9
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Height (ft)

— Callery pear 9
— Green ash 8
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Management

et

Tree Size Error

Only 35-70 trees
measured per species

London Planetree

Often few old trees

Size estimates are
“averages” for the
trees measured

Height (ft)

Height (ft)

New web-based
carbon calculator
provides adjustment b e

5 10 15 20 25 30 35 40 45 50 55
Years After Planting
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Volume and Biomass Equations

Hundreds in forest e Forest
literature — Predominantly based

Forest general iy
equations Forest general

26 common species in — Based on mixed
urban hardwood and

ol ST softwood stands

bgge};tsﬁgf:: o Forest - most predict
biomass, not volume
and for merchantable
timber

Urban general
equations

Carbon Calculator

1st — urban volume

2" _ forest species &
region-specific -

BOI_Sugar maple

Jenkins and McHale overlap perfectly
but using McHale dbh only produces lower

3" - urban general s |t
over forest general

— Or those equations that
incorporate use of dw
density factor

—— Jenkins hard map

—— Monteith sugmap

Aboveground Biomass (kg)

— TCC reduces choices,
provides consistency

0 S0 60
Years After Planting
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DW Density Varies

Variation: Most values today:
Within the tree 10-30 cm trees (<12 in)
During the life of the tree 10-30 samples (bole)
Between individuals Waist to breast height

Branches and outer bole Global Wood Density
lighter than pith Database

Basics of Calculating:
from Biomass to Annually
Sequestered CO,

11
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Equations to predict tree volume using DBH only or DBH and Height

These predict cubic meters of fresh wood volume. DwW
Species New equations S| UNITS Density
Acacia longifolia =0.0283168466(0.01406"(dbhcm/2.54)*2.18649%(3.28"htmet)*0.46736) 510
Ceratonia siliqua =0.0283168466(0.00857*(dbhcm/2.54)1.79584*(3.28"htmet)"0.92667) 520
Cinnamomum camphora =0.0283168466(0.00982*(dbhcm/2.54)*2.13480%(3.28*htmet)*0.63404) 520
Cupressus macrocarpa =0.0283168466(0.00576*(dbhcm/2.54)*2.26035%(3.28"htmet)*0.63013) 410

D Eucalyptus globulus =0.0283168466(0.00309*(dbhcm/2.54)*2.15182%(3.28"htmet)*0.83573) 620
Fraxinus velutina Modesto’ =0.0283168466(0.00129*(dbhcm/2.54)*1.76296%(3.26"htmet)*1.42782) 510

B Jacaranda mimosifolia =0.0283168466(0.01131*(dbhcm/2.54)*2.18578*(3.28*htmet)*0.54805) 490

H Liquidambar styraciflua =0.0283168466(0.01177*(dbhcm/2.54)*2.31582"(3.28"htmet)*0.41571) 460
Magnolia grandiflora =0.0283168466(0.00449%(dbhcm/2.54)*2.07041%(3.28 htmet)*0.84563) 460
Pinus radiata =0.0283168466(0.00533*(dbhcm/2.54)*2.22681%(3.28*htmet)*0.66899) 400

a Pistacia chinensis =0.0283168466(0.00292"(dbhcm/2 54)*2.19157%(3.28"htmet)*0.94367) 685

n Platanus acerifolia =0.0283168466(0.01043*(dbhcm/2.54)*2.43642*(3.28"htmet)*0.39168) 500
Quercus ilex =0.0283168466(0.00431"*(dbhcm/2.54)*1.82158%(3.28"htmet)*1.06269) 820

d Ulmus panvifolia chinensis =0.0283168466(0.01046"(dbhcm/2 54)*2 32481%(3.28"htmet)*0.49317) 730
Zelkova serrata =0.0283168466(0.00666"(dbhcm/2.54)*2.36318%(3.28"htmet)*0.55190) 520
Acer platanoides =0.001011*dbhcm*1.533*htmet*0.657 520

H Acer saccharinum =0.000238"dbhcm*1.998*htmet*0.596 440

e Celtis occidentalis =0.002245*dbhcm*2.118*htmet?(-0.447) 490

i Fraxinus pennsylvanica =0.000414*dbhcm*1.847*htmet*0.646 530
Gleditsia triancanthos =0.000489*dbhcm*2.132*htmet*0.142 600

g Gymnocladus dioicus =0.000463"dbhcm*1.545*htmet*0.792 530

h Populus sargentii =0.001906"dbhcm"1.806*htmet*0.134 370
Quercus macrocarpa =0.000169*dbhcm*1.956*htmet*0.842 580

t Tilia cordata =0.000945"dbhcm*1.617*htmet*0.59 420
Ulmus americana =0.0012*dbhcm*1.696*htmet*0.405 460
Ulmus pumila =0.000338"dbhcm"0.855*htmet*2.041 540
Urban general for all broadleaf =0.000196665*dbhcm*1.951853*htmet*0.664255 look up
Urban general for conifer =0.0000425661"dbhcm*2.24358"htmet*0.64956 look up

Species New equations S| UNITS
Platanus acerifolia =0.02831684667(0.01043"(dbhem/2.54)"2.43642"(3.28"htmet)*0.39168)

DBH 3.8 cm and Height2.4 m
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Single

[.ondon Plane AG Biomass

Species New equations Sl UNITS

Platanus acerifolia =0.0283168466"(0.01043*(dbhcm/2.54)"2.43642"(3.28"htmet)*0.39168)

Volume x DW Density

1026 kg
o

2262 Ibs

0.81 kg

1.8 lbs

Aboveground Biomass (kg)
N B o]
o 8 8 &

2012 2017 2022 2027 2032 2037 2042 2047 2052

TOtal Carbon Roots Carbon CO,

8

1.282 0.5 3.67

Volume x DW Density x Root x
Carbon
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Total Stored Carbon (kg)
o

1.1 Ibs
2012 2017 2022 2027 2032 2037 2042 2047 2052
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Total Stored CO2 g

1.282 0.5 3.67

Volume x DW Density x Root x
Carbon x CO,

2415 kg
5324 lbs

:
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COz2 Sequestered Annually

Total stored C02y2 minus Total stored C02y1
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0 o5 10 15 20 25 30 35
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CO, Sequestered Annually (kg)
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Total Stored CO2
1000 planetrees

2415 mt
2662t
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Questions?

(:()QL Co, CO,
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