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Diameter at Breast Height (dbh)

135cm off the ground

🥯 for 🤔: Just whose breast height are we talking about?

After species & location, one of the most 
informative variables about a tree is dbh



Question 0: What data did 
we collect and how?
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Liriodendron Tulipifera i.e. Tulip Poplar

State tree of Indiana, Kentucky, & Tennessee.
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One particular tulip poplar
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One particular tulip poplar

25.6 ha = 35.85 soccer fields

Tag 082422
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1. Measure diameter w/ dendroband + calipers
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2. Share Data on GitHub
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2. Share Data on GitHub
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3. Load data into statistical software



Lesson 1: Numbers are 
numbers, but data has 

context.
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Question 1: How can we 
model within-year tree 

growth?
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Models

y = f(x) + ϵ
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• f = function connecting y & x 
• epsilon = error
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Models

dbh = f(doy) + ϵ

y = f(x) + ϵ

Models in general: 
• y = outcome you want to explain 
• x = input info 
• f = function connecting y & x 
• epsilon = error

Model for dbh from dendrobands 
• y = dbh 
• x = day of year where Jan 1st = 1 
• f = function connecting y & x 
• epsilon = measurement error, etc

dbh =
L + (K − L)

1 + 1/θ ⋅ exp (−r(doy − doyip)/θ)
θ + ϵ 😱

McMahon (2014)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4314258/
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slope = rate of change of this line 
at inflection point
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Model for dbh

dbh =
L + (K − L)

1 + 1/θ ⋅ exp (−r(doy − doyip)/θ)
θ

Ignoring θ, let’s put it all together…

slope = rate of change of this line 
at inflection point
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Model for dbh
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Model for dbh

dbh =
L + (K − L)

1 + 1/θ ⋅ exp (−r(doy − doyip)/θ)
θ

But remember, you need a model that works for ALL 🌲🌳🌴



Lesson 2: Statistics is not 
math, rather statistics uses 

math
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Question 2: How can we 
model the effect of climate 

change on growth?
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Observed Dendroband Measurements
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Growth = difference in measurements
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Patterns
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Patterns

Seasonal trend that repeats every year
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Patterns

Seasonal trend that repeats every year

Overall (slightly increasing) trend
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Effect of Climate Change
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Effect of Climate Change

July 2017 was very hot 🥵
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Effect of Climate Change

July 2020 was even hotter 🔥🥵🔥
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Effect of Climate Change

July 2020 was even hotter 🔥🥵🔥

What other variables should we account for? 
Drought? Humidity? Earlier springs? 

Smoke from CA, WA, OR forest fires? etc…



Lesson 3: “All models are 
wrong, but some are useful” 

George Box
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Where is this headed?
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Forests as Carbon Sinks

Source: American Forests
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From yesterday’s presidential “debate”
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From yesterday’s presidential “debate”

On the topic of climate change…
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To plant or not to plant?

Link to Science Article

https://www.sciencemag.org/news/2020/09/plant-trees-or-let-forests-regrow-new-studies-probe-two-ways-fight-climate-change
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Model for Natural Regrowth

Link to Nature Article

https://www.nature.com/articles/s41586-020-2686-x
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Model for Natural Regrowth

Link to Nature Article

https://www.nature.com/articles/s41586-020-2686-x
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Predicted/forecasted carbon accumulation
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All predictions/forecasts have errors too…



Thanks! 

Slides on Twitter 
@rudeboybert
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