
  

Scaling carbon estimates to the 
wider region

How much total carbon is 
stored in the trees at your 

schoolyard? 



  

What two major pieces of information do you 
need to know to answer this question?

1. How much carbon is stored in a given area of 
your schoolyard?

2. How much of your schoolyard is covered by trees?



  

What are the methods/steps 
required for getting the necessary 

information to answer the 
question?



  

1a. How much carbon is stored in a given area 
of your schoolyard?

Using the Model

• Find local climate data for your site (average annual temperature and 
average total precipitation)

• Find the estimated turnover rate based on your biome 

• Estimate the approximate age of the trees on your site 

• Use the above information in the model to determine biomass g/m2

• Record the total grams of carbon per square meter 



  

• Set up a Carbon Cycle Sample Site - measure 
circumference and record species for all trees greater than 
15 cm

• Use the field datasheet and PlotBiomassAnalysis.xls to get 
total site biomass  and grams of carbon per square meter (g/
m2)

1b. How much carbon is stored in a given area 
of your schoolyard?
Using the Field Data



  

2. How much of your schoolyard is covered by 
trees?

● Use a map with a scale to determine the total 
schoolyard area covered by trees
● Remote sensing image of your schoolyard
● Google Maps/Google Earth image
● Go outside and survey the area for forested locations, 

mark them on a planning/zoning map of the school site
● Use a ruler or other analytical method (GIS, multi-

spec) to measure the area covered by trees
● Be sure to convert all area measurements into 

meters squared



  



  



  

Final Steps…

● Multiply carbon storage in g C/m2 (as determined 
by your plot measurements or the model) by the 
total schoolyard area in m2 to find g C for the 
entire school yard.  



  

Extensions
● How would schoolyard carbon storage change if…

–Trees were cleared to put in a parking lot?
–Trees were cleared to make a new sports field?
–Trees were cleared and used to make several sports 
equipment sheds for the school, but the area was then 
allowed to re-grow?
–Additional trees were planted around the school 
courtyard, at parking lot edges, or elsewhere on school 
property?
–How can we determine how much carbon is added to 
the schoolyard each year through growth? And what 
additional questions can we address with this 
information?



  

Field Measurements of Forest Carbon

●Measuring carbon in your own schoolyard – plot measurements 
and scaling locally

●Establishing a Carbon Cycle plot 

●Measuring trees – tagging, species ID, tree diameter, etc

●Existing GLOBE protocols and Carbon Cycle modifications

●NEW!!! Converting field measurements to estimates of carbon 
storage

●How do these measurements relate to the GLOBE Carbon Cycle 
biomass modeling activities?



  

Field Measurements of Forest Carbon

Sample Site Protocol

Carbon sample site protocol is based on GLOBE Land Cover 
Sample Site Protocol.

If the protocol for a Land Cover site can be followed, the site could 
serve both purposes.  The basic difference is that Carbon Cycle 
requirements are more flexible than those of Landcover.

Establishment of a 30x30m* plot

Requirements:
Compass, Pacing, Measuring tape, Flagging, GPS

*Carbon Cycle plot size can be varied if necessary



  

Field Measurements of Forest Carbon

Biometry – the measurement of living organisms.  

●GLOBE Land Cover Biometry goals:
Measurement of vegetation cover to classify landcover

●GLOBE Carbon Cycle Biometry goals:
Measurement of trees to determine biomass and carbon storage

●Modified Biometry protocol for GLOBE Carbon Cycle
Major difference is that Carbon Cycle requires the measurement

of ALL trees on the plot, not just a sampling of dominant 
species.

●The next exercises this afternoon will use sample data from a GLOBE 
CC plot



  

Field Measurements of Forest Carbon

DBH = circumference / pi



  

Field Measurements of Forest Carbon



  

Field Measurements of Forest Carbon

Allometry – study of the relative growth of a part of an organism in 
relation to the growth of the whole

For Carbon Cycle applications, we use the relationship between tree 
diameter (DBH) and biomass.

How do we determine the relationship between dbh and biomass?

Existing allometric equations – how were they developed, and what do 
they look like?

Examples – variation between and within species



  

Field Measurements of Forest Carbon

Many different variations on the 
form of the equation

Many sources of equations 
that vary by geographic region 
and species



  

Field Measurements of Forest Carbon



  

Field Measurements of Forest Carbon



  

Lookup table for all US species and 
associated 'species group'



  

Field Measurements of Forest Carbon



  

Field Measurements of Forest Carbon



  

Field Measurements of Forest Carbon



  

Field Measurements of Forest Carbon
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