How can | estimate the benefit of a tree on
air quality ?

Be a tree detective...let’s look for the Dat

Scarlet Oak -Quercus coccinea
Has magpificent, brilliant red color of its autumn leaves.
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M eet YO u r Tree Why this tree? The tree with these characteristics or features is very common in

Washington DC. It is the US National tree, and a cousin of DC's state tree.

This tree is a Northern Red Oak. The oak
family, or genus, is a large one, with red
and white oak cousins.

Acornis the fr
of the oak tree.
The Northern Red Oak has a Latin name,

Quercus rubra, so scientists around the

3
. K world know that they are talking about the
& \ “.,‘ same tree species*.

! | ’ Flower of the oak tree. What do you want to know about this tree?

| notice...| wonder...

Images: iTree Design, Missouri
Department of Conservation
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What do you notice about this tree’s characteristics? Remember, you are a tree detective! CLEANAIR
Example: | notice | sneeze when this tree starts to bloom. | wonder if I am allergic to its flowers... T
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Meet Your Tree: qQuercus Rubra, or Northern Red Oak

What observations can we make about this tree that will helps us identify the
benefits this tree will provides*? ex: tree growth, tree health, exposure to
sunlight

Arborists take measurements and make observations when doing in an inventory.*
They then use a model* to determine the benefits of certain species.

One thing arborists* measure is the trees height, like a doctor would
measure your height to make sure you are growing!

Let’s ask a fellow arborist, Paul, to stand by your tree so you can get an
approximate measurement of the tree. Now visualize stacking Paul on
top of himself until you get to the top of the tree. This red oak is 5 Pauls
tall.

If Paul is 6 feet tall, how tall is this red oak in feet? ++

*lagenigry; is a list of all the trees in a park or neighborhood or in Washington D.C.. Casey Trees does tree inventories which is
why they know thot we have approximately ? 2.5 million Trees . There are approximately 2,500, 000 trees in Washington D.C.
Modelzis o representation usually on o smaller scale.

Meet Your Tree: Quercus Rubra, or Northern Red Oak

Arborists take measurements when doing an inventory then they use a model to
determine the benefits of certain species.

Circumference Remember measuring diameter as a tree

detective? The diameter helps arborists
determine a relative age of a tree. You can use
the circumference of a tree to calculate the trunk
diameter.

Di Cii +3.14

You measure a circumference of 32 inches

3.14

*DBH= Diameter at Breast Height
** Atree grows a ring every year it is alive! Looking at a tree trunk can tell us how old a tree is.
How old is this tree? What story could this tree tell us?
If humans were like trees and added a ring every year. How many rings would you have?

We call this a tree cookie. Yum!

Medel ! W |
- reon who takes care of trees Take a paper plate and create your tree cookie. You can label your tree rings with life milestones. =
e o feet Ex. | was born...my sister was born at my third ring... started school at my fifth ring... ===
*** 10 inches in diameter CLEAN AIR Ca
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iTree Design

i-Tree Design is an application Hitps; at enables students to estimate the benefits provided by individual trees. By typing in location,
species, tree size, the sun exposure and tree health, a student can see the benefits the tree provides how much carbon it takes up, air quality improvements, and

h h st ter it absorbs.
ow much stormwater it absorbs. ‘/Lch ho,i:n/m3| tab is a different beqit.
Overall Benefis

J * You input your
measurements of the
Oak into iTree Design
app and “plant” the
Oak tree.

This 10-inch diameter northern red oak will
W Smater B Ak sty B0z provide overall benefits of $12 in the current
Vertical tabs Wnile some functional benefits of trees are wel
Represents years. documented, others are dificul to quanty (6.0, human

e social and communal healt). Trees' specifc gecgraphy,

BT8 presented here shoud be considered Inital

Benefits o trees do ot account for the costs associated
L With traes’ long.term care and maintanance.

/ 288 I this tree s cared for and grows, it will

provide $15 worth of annual benefi in 0 years.
Pie chart tells us Breakdown of tres banefits Sea"Future Year (2030)' tab at lef for detail. orther red osk
different parts of Clck an on o th tas sbove ormre detall

Quercus rubra
the data.

How much money does your oak tree save the city in 2020?

How much will it save in 10 years?

‘What part of the pie chart on the left is the largest piece? In that case, what benefit|
is this tree best at?

[
)
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iTree Design

Overall Benefits Stormwater Eneray Air Quality Carbon Di

Let’s pretend that you
measure another tree.
It's the same species
Quercus rubra and size,
same sun exposure but
itisin poor health.

This 10-inch diameter oak, northern red will
provide overall benefits of $8 in the current
year.

W Stormwater B A Gusity 02

While some functional benefits of trees are wll
documented, others are difficult to quantify (¢.g., human
$5.14 social and communal health). Trees' specific geography,

are highl le and make pracise calculations that i i
Trach mate dlficut. Given these. complexites, the resul Will the benefits be
§110  presented here should be considered initial

more, less, or the same

and sconomic value assoclated With trees and  their as the first tree?

placement.

Filfire Year(2030)) ST ACTELE)

Beneits of trees do not account for the costs associated
with trees' long-term care and maintenance.

Why do you think that

$177 is?

If this tree is cared for and grows, it will
provide $11 worth of annual benefit in 10 years.
See 'Future Year (2030)’ tab at left for details. Oak, Northern red

Breakdown of tree benefits Qercus rubra

Click on ane of the tabs above for mare detall



https://design.itreetools.org/

Cleaner Air, Tree by Tree Cleaner Air, Tree by Tree

gallons
Storm Water Interception 579 galions
CO:Capture Pounds (Ibs)
cO:Capture Pounds (Ibs)
Air Pollutant Pounds (Ibs)
Air Pollutant Absorpioy Pounds (Ibs)
Stormuater Carbon Diowide )|
! ]
i intercept 579 Ths year your 10-nch dlameter northern red osk wil redu .
e of stonawetar “Interception: the action of slowing water - tmospheric’ carban Sica(E02) 0y 4 g o dse 8 There are two numbers on this
from reaching its destination, page. What do they mean?
Urtan stormwater runct (or “non-pont. source polutn) washes o o st s b Mot car oo overg cr (i
Chemicals (o, gasoine, sae, ke and et rom sufaces sueh o5 Cedan e 13,000 e (1,313 Kltes geneating Bt 11,000 pouns
Toacwars and parkig o n sreams, wetands, ves, and oceans +C02 capture: Trees capture and - 580 o G (€03 o i o e Vo Since we are looking at “Current
The more mpervous the surface (e, concrete, 3spnl, roatops, Store carbon in the trunks, branches, gt AR 65 Mgy o o ot e Since we are looking at ‘Cur
the mare Qe polutans are Nesned Inio our commnty e ey e - E nm:;ym, ¥ reduing Smosoher croon in b pmary wavs (500 ‘ear,” the first number is the
Wateruays. rining water, squatc e, and the heath of our e foliage, and roots ( biomass) of a tree. ' e ber i
o e it b e e i, Ty et ok ) 1 1 it st ik, s, nd s amount o Carbon Dioxide (€02)
Ve ey Stow, and i woodpocs e ey ar Fan .
Trees act a5 minreservois, controling runof at the source, Trees *Absorption: take in or soak up e ok kg co e, btin. s o, dema, that this tree reduces this year.
Teduce runoff by: o thereby reducing emissions associated with power production. However, if
 Intercepting and hlding rain on leave, branches, and bark . The second number is “To Date,”
 Incresing Infiraton ana Sarage o rarmater rough the Comboting cmacechange il take 3 woridwide, mutfaceted pproac, bt by
recsrook sysem P e e o e o "o o or the cumulative amount of CO2
+ Recucing sob rosion by sowing rainfall efre I srkes the s . Tty buioss ros Wit oo i

= == Feduce qur ndhidun carbon footpns- this tree has captured. Given this
Please see this document for more on stormwater modeiing and
estimoted value. fferences between iTree  appicatons: fTree

tree’s trunk diameter, this tree
Sirers/Desin/Eco Raintal Intercepion Model Comparison. iy be w075 years ol T
tree has stored over one thousand
o § pounds of carbon, a component of
How many pounds of Carbon dioxide wil this tree capture this year? Record €02, inits lifetime
this in your table.

Cleaner Air, Tree by Tree )
’ Y som watr mercsion 579__gotons Cleaner Air, Tree by Tree o e 579 s

Interception
cO:zCapture 124 Pounds (1bs) Now that we've recorded our data, let's apply it to our urban forest. Think of

the clean air trees provide! cozCapture 124 pounas (is)

Air Pollutant Absarption - Pounds (Ibs)

Air Polutant Absorption
or Qualiy. /

0.6 __Pounds (ibs)

Air quality ben 0-inch diameter northern red oak
i qulty bnefcof your 10-nch dlamatr nrthern re ook re s T the graph at left for the current year. The
e hmarea total removat 1 0.6 pounds, " fimated total removal is 0.6 pounds.
A poluton i 3 serous heah thea that cavss asnma, UGG

Resiaches, e oy s e ce, andcaner v 150
eonle i areas iere. seome. leis v federa St iy 1. This year, these trees will remove.
e mare 108 il peop s pected whe U

b Mhu mmmme \r«(h are considered "unhealthy." We now knwvl mat

"o
e o e s o el
+ Aorin, sl e orone (09, o monote (€O | o

Apooring, pebemets M caone (01, Catn aponande (03 2.In D.C. we currently have 2.5 million trees!

- gy pcans mater e an 15 o (PR3 e

B - mmmq uxvq-n mmuqn photosynthesis. ) ) . Lad
.  Lwarmg ur Snperains ks e e prauctin ofsine 3 Based on the number of trees in DC, if all trees were like our red oak,

o s (1 s o enioy snete e wh how much air pollution would the trees remove? o
e voe e co no It should be naked tha tres themseives eit biogeic valate organic -

ames Gty NOE Wy G e 1 ol e .

i \"‘"ﬂ”“x e s your e g o e e e (00, wiiow ook Number of treesin DC X Ibs saved PM2.5 = Estimated Total
e e e s o o e R oo

How many pounds of air pollutants will this tree remove this year? Record
this in your table.
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)

What pollutant does this tree remove the most of? What is the highest bar LeaN A
on the graph? FARTNER
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Answer Key . . |
In 10 Years We need your tree detective skills!
Meet Your Tree
[—— ot S v o ot veral Senares ® Thetreeis 30 feet tall
o s e 10 yars. ® The diameter of a tree witha 31.4 3 ,
" S, o e A o iy (o2 o inch circumference is 10 inches. - Write your story as a tree!
i i MT;“&Z@:;'WLK s g
5 St iy varabie and make prece caiciaons tat . I . .
J :fm“ . Gven these complextie, the resuts fTree Desi « Create a tree cookie for your life. Notice how tree rings can be
EEs Soproximatons to nerar undersand . envronmentl iTree Design impacted by major events.
fu T LIRS ® This tree saves $12 for the city this impacted by major events.
fo
L Benefits of rees do ot accout for the costs associated year . : ; : |
’ / Wi 0! g4 Car and mMISNENCe. ® In 10 years, this tree will save the city If you love trees, write a poem like this one!
wommomn wmme $18. Benefits increase. . "
Breakdown of trea benefits Northern red o2k X X . o « Draw a beautius tree as a metaphor (representation) of your life.
Quer ® This tree is best at improving air Roots-where you come from.
Clck on ane ofth tabs avove fo more detai A )
quality. It also provides food for Ground-what do you do daily
sneacoown ENVIRONMENTAL sENEFT hundreds of butterflies! Branches yout hapes areams and wishes.
Storm Water 7,472 _gaiions ® Atree in poor health offers fewer Leaves- people and pets in your life
Interception benefits than a healthy tree. Seeds and Fruits —your legacy
COzCapture L8615 _Pounds (bs) . . _ « Email us your work at cleanerairtreebytree@gmail.com
B Congratulations, Tree Detectiv-" —— v
Air Pollutant Absorpti unds (Ibs) -
 Pollutant Absorption  _Z_Pounds (s o= CLEANAIR
Look at the chart on the left. Do benefits increase, decrease, or stay the cLeANAIR PARTNERS
same over time? Why do you think that happens? et DC-MD-VA
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https://www.arborday.org/trees/ringsLivingForest.cfm
https://gallery.travelingstanzas.com/project/thank-you-tree
http://gmail.com

