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Trees	
  and	
  greenhouse	
  gas	
  benefits:	
  
storage	
  (sequestra&on)	
  

**Carbon	
  sequestra-on	
  =	
  	
  
annual	
  amount	
  of	
  carbon	
  dioxide	
  
absorbed	
  by	
  the	
  tree	
  
	
  
Carbon	
  storage	
  =	
  	
  	
  
total	
  amount	
  of	
  carbon	
  dioxide	
  
sequestered	
  by	
  tree	
  to	
  date**	
  



Trees	
  and	
  greenhouse	
  gas	
  benefits:	
  
avoided	
  emissions	
  from	
  reduced	
  

energy	
  use	
  

**Avoided	
  emissions	
  
are	
  presented	
  on	
  an	
  
annual	
  basis.**	
  



Tools	
  for	
  es&ma&ng	
  GHG	
  benefits	
  

•  Tree	
  Carbon	
  Calculator:	
  
www.fire.ca.gov/resource_mgt/downloads/TREES_WC.zip	
  

•  EcoSmart	
  Landscapes:	
  	
  
www.ecosmartlandscapes.org/	
  

•  Tree	
  Asset	
  Manager	
  (EcoSmart	
  Landscapes	
  
Enterprise	
  version):	
  
www.treeassetmanager.com/carbon-­‐calculator.html	
  

•  iTree	
  Design:	
  	
  
www.itreetools.org/design.php	
  



Tree	
  Carbon	
  Calculator	
  



Project	
  inputs	
  

Tree	
  inputs	
  

Outputs	
  

Three	
  major	
  
components	
  



Project	
  inputs:	
  DBH	
  vs	
  age	
  

HINT:	
  Enter	
  0	
  to	
  use	
  age	
  



Project	
  inputs:	
  shade	
  vs	
  climate	
  	
  

HINT:	
  Enter	
  0	
  to	
  use	
  shade	
  only	
  

**Trees	
  have	
  direct	
  effects	
  on	
  energy	
  use	
  when	
  a	
  tree	
  shades	
  a	
  building	
  (shade	
  
effects).	
  When	
  very	
  large	
  numbers	
  of	
  trees	
  are	
  planted,	
  they	
  can	
  also	
  have	
  an	
  effect	
  
on	
  a	
  city’s	
  climate	
  (climate	
  effects).	
  Very	
  few	
  projects	
  will	
  have	
  climate	
  effects.	
  **	
  



Project	
  inputs:	
  climate	
  zone	
  	
  



Climate	
  zones	
  

www.itreetools.org/streets/images/climate_zones.jpg	
  



So	
  Cal	
  climate	
  zones	
  

Tree	
  Guidelines	
  for	
  Inland	
  Empire	
  Communi9es	
  
www.treesearch.fs.fed.us/pubs/45967	
  

•  South	
  coast	
  =	
  Southern	
  CA	
  Coast	
  
•  Central	
  coast	
  =	
  Northern	
  CA	
  Coast	
  
•  Mountains	
  =	
  Temperate	
  Interior	
  West	
  
•  Inland	
  Empire	
  =	
  Inland	
  Empire	
  
•  Desert	
  =	
  Southwest	
  Desert	
  



Project	
  inputs:	
  climate	
  zone	
  	
  

HINT:	
  choose	
  your	
  project’s	
  climate	
  zone	
  



Project	
  inputs:	
  emissions	
  factors	
  

HINT:	
  leave	
  as	
  defaults	
  

**Emissions	
  factors	
  are	
  regionally	
  based	
  and	
  reflect	
  the	
  source	
  of	
  a	
  region’s	
  
energy	
  (coal,	
  nuclear,	
  hydro,	
  etc.).	
  They	
  indicate	
  how	
  many	
  kg	
  of	
  CO2	
  are	
  emiged	
  
for	
  each	
  MWh	
  of	
  electricity	
  produced.	
  Coal,	
  e.g.,	
  has	
  a	
  very	
  high	
  emissions	
  factor.	
  
Nuclear	
  and	
  hydro,	
  e.g.,	
  are	
  essen&ally	
  zero.**	
  



Project	
  inputs	
  

Calcula&ng	
  
CO2	
  storage	
  

CO2	
  storage	
  
inputs	
  

**Only	
  two	
  inputs	
  
needed	
  for	
  calcula&ng	
  
CO2	
  storage	
  benefits:	
  
species	
  and	
  age.**	
  



CO2	
  storage	
  tree	
  inputs:	
  species	
  

**Species	
  lists	
  are	
  regionally	
  based	
  
and	
  reflect	
  approx.	
  20	
  of	
  the	
  most	
  
common	
  species	
  in	
  the	
  region.	
  All	
  
GHG	
  calcula&on	
  methods	
  have	
  
same	
  limita&on,	
  so	
  don’t	
  worry	
  
about	
  this.	
  Use	
  resources	
  on	
  next	
  
page	
  to	
  make	
  the	
  best	
  match.	
  (DO	
  
NOT	
  limit	
  your	
  project	
  trees	
  to	
  this	
  
list!)**	
  



Species	
  matching	
  
1.  Download	
  the	
  species	
  matching	
  lists	
  from	
  iTree	
  Streets:	
  	
  

www.itreetools.org/streets/resources/Streets%20Species%20Codes.xls	
  



Your	
  species	
   The	
  matching	
  species	
  
code	
  for	
  the	
  TCC	
  

Pick	
  the	
  right	
  region!	
  



Species	
  matching	
  with	
  iTree	
  lists	
  

**Example	
  1:	
  You	
  plan	
  to	
  plant	
  Ulmus	
  parvifolia.	
  The	
  species	
  code	
  for	
  the	
  matching	
  
species	
  is	
  ZESE.	
  We	
  can	
  use	
  the	
  species	
  code	
  directly	
  in	
  the	
  TCC	
  or	
  look	
  up	
  ZESE	
  in	
  the	
  far	
  
lem	
  column	
  to	
  see	
  that	
  ZESE	
  =	
  Zelkova	
  serrata.**	
  



Species	
  matching	
  with	
  iTree	
  lists	
  

**Example	
  2:	
  You	
  plan	
  to	
  plant	
  Sorbus	
  hupehensis.	
  The	
  species	
  code	
  for	
  the	
  matching	
  
species	
  is	
  BDS	
  OTHER.	
  But	
  that’s	
  not	
  in	
  the	
  TCC!	
  It	
  stands	
  for	
  Broadleaf	
  Deciduous	
  Small	
  
Other.	
  Look	
  in	
  the	
  far	
  lem	
  column	
  for	
  the	
  species	
  that	
  represents	
  BDS	
  OTHER.	
  For	
  this	
  
region	
  it	
  is	
  LAIN	
  =	
  Lagerstroemia	
  indica.	
  Use	
  that	
  in	
  the	
  TCC.**	
  



Species	
  matching	
  
1.  Download	
  the	
  species	
  matching	
  lists	
  from	
  iTree	
  

Streets:	
  	
  
www.itreetools.org/streets/resources/Streets
%20Species%20Codes.xls	
  

2.  Look	
  for	
  species	
  of	
  same	
  genus.	
  
	
  Ex:	
  Quercus	
  lobata	
  =>	
  QUIL2	
  

3.  Look	
  for	
  species	
  of	
  same	
  family.	
  
Ex:	
  Malus	
  domes9ca	
  =>	
  PYCA_B	
  

4.  But	
  s&ll	
  consider	
  mature	
  size	
  and	
  growth.	
  Ex:	
  If	
  
you	
  were	
  plan&ng	
  Japanese	
  maple,	
  it	
  would	
  be	
  
beger	
  to	
  match	
  with	
  another	
  small	
  species	
  than	
  
to	
  match	
  with	
  silver	
  maple.	
  

5.  Choose	
  species	
  with	
  similar	
  type	
  (broadleaf,	
  
conifer),	
  mature	
  size,	
  and	
  leaf	
  habit	
  (deciduous	
  
vs	
  evergreen)	
  
Ex:	
  Eucalyptus	
  globulus	
  =>	
  QUIL2	
  

HINT:	
  choose	
  the	
  species	
  most	
  like	
  yours	
  



CO2	
  storage	
  tree	
  inputs:	
  age	
  

**Step	
  1:	
  Start	
  with	
  age	
  =	
  1	
  and	
  go	
  up	
  one	
  year	
  at	
  a	
  &me	
  un&l	
  DBH	
  matches	
  
approximate	
  plan&ng	
  size	
  (probably	
  1-­‐1.5	
  inch	
  dbh).	
  
Step	
  2:	
  Add	
  40	
  years	
  to	
  that	
  number	
  to	
  reflect	
  project	
  lifespan.	
  
Step	
  3:	
  Enter	
  that	
  number	
  in	
  the	
  age	
  box.	
  
Ex:	
  Slow	
  growing	
  ginkgo	
  reaches	
  1.2	
  in	
  dbh	
  at	
  7	
  years	
  (i.e.,	
  when	
  we	
  plant	
  a	
  15	
  
gallon	
  ginkgo,	
  it’s	
  already	
  7	
  years	
  old).	
  We’ll	
  enter	
  47	
  in	
  age	
  box	
  to	
  reflect	
  age	
  of	
  
tree	
  40	
  years	
  amer	
  plan&ng.**	
  

HINT:	
  enter	
  age	
  of	
  tree	
  40	
  years	
  amer	
  plan&ng	
  



Project	
  inputs	
  

Calcula&ng	
  
CO2	
  storage	
  

Storage	
  
inputs	
  

Storage	
  
output	
  

**The	
  value	
  in	
  the	
  “Total	
  CO2	
  Stored”	
  box	
  is	
  the	
  PROJECT	
  TOTAL,	
  i.e.,	
  the	
  amount	
  of	
  CO2	
  
stored	
  in	
  the	
  tree	
  over	
  the	
  40	
  years	
  of	
  the	
  project.**	
  



CO2	
  storage	
  output	
  

Annual	
  
sequestra&on	
  

Total	
  storage	
  for	
  
project	
  life&me	
  

HINT:	
  record	
  Total	
  CO2	
  Stored	
  in	
  kg	
  



Project	
  inputs	
  

Calcula&ng	
  
avoided	
  CO2	
  

Avoided	
  CO2	
  
and	
  energy	
  
conserva-on	
  
inputs	
  

Avoided	
  CO2	
  
and	
  energy	
  
conserva-on	
  
outputs	
  



Avoided	
  CO2	
  tree	
  inputs:	
  species	
  

HINT:	
  Same	
  as	
  above	
  



Avoided	
  CO2	
  tree	
  inputs:	
  age	
  

HINT:	
  Each	
  year	
  must	
  be	
  input,	
  one	
  at	
  a	
  &me!	
  

**Find	
  star&ng	
  age	
  of	
  tree	
  as	
  above	
  (by	
  star&ng	
  at	
  age	
  1	
  and	
  watching	
  dbh	
  un&l	
  
dbh	
  =	
  ~1	
  inch).	
  This	
  is	
  project	
  year	
  1.	
  You’ll	
  be	
  recording	
  outputs	
  for	
  avoided	
  CO2	
  
and	
  energy	
  conserved	
  ONE	
  YEAR	
  AT	
  A	
  TIME	
  for	
  40-­‐year	
  project	
  lifespan.**	
  



Avoided	
  CO2	
  tree	
  inputs:	
  azimuth	
  

HINT:	
  Which	
  side	
  of	
  the	
  building	
  is	
  the	
  tree	
  on?	
  

W	
  

S	
  

**Shade	
  benefits	
  do	
  not	
  accrue	
  to	
  trees	
  on	
  
the	
  N	
  or	
  NE	
  sides.	
  If	
  your	
  trees	
  will	
  be	
  
there,	
  don’t	
  waste	
  your	
  &me	
  with	
  these	
  
calcula&ons!**	
  



Avoided	
  CO2	
  tree	
  inputs:	
  distance	
  

HINT:	
  How	
  far	
  is	
  the	
  tree	
  from	
  the	
  building?	
  

**Shade	
  benefits	
  only	
  accrue	
  to	
  trees	
  in	
  categories	
  1-­‐3.**	
  



Avoided	
  CO2	
  tree	
  inputs:	
  bldg	
  vintage	
  

HINT:	
  How	
  old	
  is	
  the	
  building?	
  



Avoided	
  CO2	
  tree	
  inputs:	
  equipment	
  

HINT:	
  How	
  is	
  the	
  building	
  heated	
  and	
  cooled?	
  



Avoided	
  CO2	
  tree	
  inputs:	
  hea&ng	
  emissions	
  	
  

HINT:	
  Leave	
  as	
  is	
  for	
  natural	
  gas	
  hea&ng	
  

**Default	
  values	
  are	
  for	
  natural	
  gas	
  hea&ng,	
  since	
  this	
  is	
  the	
  most	
  common.	
  For	
  
electric	
  heat	
  pumps,	
  copy	
  the	
  emissions	
  factors	
  from	
  the	
  project	
  inputs	
  fields	
  
above.	
  Other	
  fuels	
  will	
  have	
  different	
  emissions	
  factors.**	
  



Calcula&ng	
  
avoided	
  CO2	
  
and	
  energy	
  
conserved	
  

Avoided	
  CO2	
  
and	
  energy	
  
conserva-on	
  
outputs	
  



Avoided	
  CO2	
  and	
  energy	
  conserva&on	
  	
  
outputs,	
  project	
  year	
  1	
  

HINT:	
  Copy	
  and	
  paste	
  the	
  whole	
  (metric)	
  row	
  

**Outputs	
  from	
  lem	
  to	
  right:	
  	
  
•  Energy	
  reduc&ons,	
  cooling	
  (kWh/tree)	
  =	
  number	
  of	
  kilowag-­‐hours	
  of	
  

electricity	
  for	
  cooling	
  conserved	
  because	
  tree	
  is	
  shading	
  building	
  
•  Energy	
  reduc&ons,	
  hea&ng	
  (MBtu/tree)	
  =	
  number	
  of	
  mega-­‐Bri&sh	
  thermal	
  

units	
  of	
  energy	
  for	
  hea&ng	
  conserved	
  (or	
  added)	
  because	
  tree	
  is	
  shading	
  
building	
  (if	
  number	
  is	
  nega&ve	
  it	
  means	
  tree	
  is	
  increasing	
  hea&ng	
  usage)	
  

•  Emission	
  reduc&ons	
  =	
  pounds	
  of	
  CO2eq	
  not	
  emiged	
  because	
  of	
  reduced	
  
energy	
  use**	
  



Avoided	
  CO2	
  and	
  energy	
  conserva&on	
  	
  
outputs,	
  project	
  year	
  2	
  

HINT:	
  Repeat	
  for	
  all	
  40	
  years,	
  copying	
  and	
  pas&ng	
  rows	
  



Output	
  template	
  

HINT:	
  This	
  is	
  just	
  a	
  template.	
  You	
  should	
  build	
  your	
  own.	
  



A	
  template	
  for	
  these	
  grants	
  
1	
  

4	
  

1.  You’ll	
  need	
  one	
  of	
  these	
  worksheets	
  for	
  each	
  unique	
  combina&on	
  of	
  species,	
  azimuth,	
  and	
  distance.	
  
2.  Tree	
  age	
  you	
  entered.	
  
3.  Row	
  you	
  copied	
  and	
  pasted	
  for	
  each	
  year	
  of	
  project.	
  
4.  40-­‐year	
  project	
  totals	
  for	
  one	
  tree	
  
5.  The	
  only	
  number	
  you	
  really	
  need:	
  40-­‐year	
  total	
  cooling	
  +	
  hea&ng	
  emission	
  reduc&ons	
  (but	
  cooling	
  

and	
  hea&ng	
  energy	
  reduc&on	
  numbers	
  are	
  good	
  co-­‐benefits!)	
  

5	
  

2	
   3	
  

1	
  



All	
  trees	
  totals	
  

1.  Total	
  emissions	
  reduc&ons	
  (column	
  G)	
  =	
  per-­‐tree	
  40-­‐year	
  emission	
  reduc&ons	
  (column	
  D)	
  *	
  
No.	
  of	
  trees	
  of	
  this	
  kind	
  (column	
  F)	
  

2.  Total	
  CO2	
  stored	
  (column	
  H)	
  =	
  per-­‐tree	
  total	
  CO2	
  stored	
  (column	
  E)	
  *	
  No.	
  of	
  trees	
  of	
  this	
  
kind	
  (column	
  F)	
  

3.  Project	
  totals	
  (row	
  7)	
  =	
  sum	
  of	
  column	
  G	
  or	
  sum	
  of	
  column	
  H	
  



Es&ma&ng	
  co-­‐benefits	
  

•  Get	
  energy	
  conserva&on	
  benefits	
  from	
  TCC	
  
•  Use	
  Community	
  Tree	
  Guides	
  for	
  stormwater,	
  
air	
  quality,	
  property	
  value	
  benefits	
  



Community	
  Tree	
  Guides	
  
•  Desert	
  Southwest	
  	
  

www.itreetools.org/streets/resources/Streets_CTG/CUFR_72_Desert_Southwest_CTG.pdf	
  

•  Northern	
  California	
  
www.fs.fed.us/psw/publica&ons/documents/psw_gtr228/psw_gtr228.pdf	
  

•  Southern	
  California	
  
www.itreetools.org/streets/resources/Streets_CTG/CUFR_48_Southern_California_Coast_CTG.pdf	
  	
  

•  Inland	
  Empire	
  
www.itreetools.org/streets/resources/Streets_CTG/CUFR_52_Inland_Empire_CTG.pdf	
  

•  Central	
  Valley	
  
www.itreetools.org/streets/resources/Streets_CTG/CUFR_38_Inland_Valleys_CTG.pdf	
  

•  Northern	
  Mountains	
  and	
  Prairies	
  
www.itreetools.org/streets/resources/Streets_CTG/CUFR_258_North_CTG.pdf	
  	
  

•  Temperate	
  Interior	
  West	
  
www.fs.fed.us/psw/publica&ons/documents/psw_gtr206/psw_gtr206.pdf	
  	
  



Es&ma&ng	
  CO2	
  emissions	
  

“Typically,	
  CO2	
  released	
  due	
  to	
  tree	
  plan&ng,	
  
maintenance,	
  and	
  other	
  program-­‐related	
  
ac&vi&es	
  is	
  about	
  2-­‐8%	
  of	
  annual	
  CO2	
  reduc&ons	
  
obtained	
  through	
  sequestra&on	
  and	
  avoided	
  
power	
  plant	
  emission	
  (McPherson	
  and	
  Simpson	
  
1999).”	
  

	
  -­‐-­‐Community	
  Tree	
  Guides	
  



Ques&ons	
  

kelaine@urban-­‐ecos.com	
  




