




 In the late 1800s astronomer 
A.E. Douglass noticed 
similarities between the 
variation in tree-ring width 
and yearly weather patterns 

 Compiled data from 
several tree samples 

 

 After measuring several tree 
cores and sections he 
compiled the data and 
confirmed the relationship 
between tree growth and 
climate 

 



 With the knowledge that a full tree-ring represents an exact 
calendar year, scientists were able to were able to make even 
broader connections through the power of dating VERY Old 
trees 

 Example: Dating Historical structures 

 



 Earth’s climate is in a constant cycle  
 
 Past trends and patterns in Earth’s 

history can give clues to as to possible 
outcomes of future climate  

 
 Scientists study several parameters to 

learn of climate of the past 
 

What sources in nature, such as trees, can 
scientists use as a climate proxy?  



 
 



 The study of tree rings and 
their changes over time 
 Ring width 

 Density 

 Cell structure/ Anatomy 

 Isotopic composition   

 What affects tree growth? 
 Climate (temperature and precip) 

 Elevation /topography 

 Volcanic events and natural 
disasters 

 Surrounding environment (light , 
competition , soil nutrients 

 Insects 

 fire 

 

 

 





 Scientists go to remote areas 
all over the world to find the 
oldest climate-sensitve 
stressed trees 
 Why we might want the oldest 

trees? 
 

 Using a borer, samples are 
extracted from living trees or 
gather pieces deadwood from 
the ground 
 

 Samples from multiple trees 
(of same species) are collected 
 Why is it important to take so 

many samples in the field? 



 Organize label and 
catalogue 
 

 Glue to sturdy mounts 
 

 Sand and polish to 
accurately see rings 

 
 Count how many rings in 

each sample 
 

 Measure full ring-width  
 

 Crossdate 
 

 



 The process of ensuring each tree-ring is assigned its proper 
calendar year 

 
 Pattern matching: each tree should have relatively similar 

variations in ring-width to a nearby tree of the same species 
 
 It is essential for scientists to know the yearly measurements 

express an accurate representation of tree-growth at the site 
 



 Importance of having a 
Large Sample size 
 How do we know that a ring 

is missing in a tree sample?  
 Why? 

 If a tree or area is really 
stressed it could begin to 
stop growing (false ring) but 
doesn’t completely 

 Ex: Volcanic events 
  1872 mongolia larch is a 

missing ring 
 This is the year of the 

eruption of Mt. Vesuvius 
  colder temps? Cloud cover? 

Shift in atmospheric 
patterns)  



 The trees in this site are influenced by climate and give us an 
accurate record of NH temp up to 500 years ago 

 
  We can rely on the older patterns of ring-width variability to 

illustrate an accurate climate story of the past 



 We can reconstruct climate to an exact 
calendar date dating back through the 
Common era.  
 

 The earth is providing us insight to its cycles 
that could help us better prepare for the 
future 

 
 Access of data for areas that do not have a lot 

of weather station information (Ex: 
Mongolia)  
 

 Forest management 
 
 Livestock management 

 
 The more we know about the mechanisms 

that drive plant growth, the better we can 
understand Earths Climate cycle 
 



Blue Light Reflectance (BI) is a 
measurement of the Intensity of visible light 
reflected from a ring boundary to give a 
value related to its density. 

Dendrochronlogists discovered variability 
in Latewood density of conifers correlate 
strongly to mean Summer temperatures in 
the Northern Hemisphere 



 
 Maximum latewood 

density(MXD) was the 
original proxy for assessing 
ring density 
 Expensive & time consuming 

 McCarroll et al 2002 Pilot 
project using Pinus 
sylvestris  

 Blue Light has the highest 
sensitivity to lignin content 
and thus density 
 The higher the reflectance 

the less dense and vice versa 
 





 BI=Blue Light Reflectance 
of Latewood 

 Clean Core+ Clean Scan= 
Clean Data 
 Acetone Bath (72-82 hours) 

▪ Rid of resin, other 
discolorations 

 Sanded to 1000+ grit 

 IT8 Color Calibration Card + 
Silverfast 

 Dark room & Epson v850 pro 
Scanner at 2400+ dpi 

 



 NO pencil marks 
 Crossdate Samples Digitally 

 Avoid cracks, resin ducts etc  
 Adjust Blue light emission 

settings Manually according 
to site/species 

 Cdendro: Compile  latewood 
BI files for site into raw 
ouput  

 Invert raw data in DPL: 
 

 
 
 
 Testing Different methods 

of Standardization 
 
 

 
 

 
 
 
 



 Picea glauca Sampled 
in 2010 around 732 m 

 White mountain range 
 Dry continental 

climate region  
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….Highly debated topic but we know 
Density data (MXD &BI) retain similar 
patterns of variability to instrumental 
Temperature data in the recent period 



 Pinus sibirica  sampled 
in 1999 at 2420m  

 Tarvagatay Mountains 
 Arid Apline tree-line  

 
 

 Map Picture  
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• More research must be conducted to tighten up 
methodology and detrending procedures to account for 
the lack of low frequency information 

  
• Image resolution limitation 
 
• It has been proven BI data produces a similar and at 

times improved climate signal to prior MXD    
•  Stronger and Longer Summer Temperature 

reconstructions  
 

• We are finding BI is able to detect a verified moisture 
signal in Vietnamese Pine- Previously unchartered 
territory  
• BI potentially capturing a different signal than MXD 

(and RW) (?) 
 
 
 



If you have a scanner, samples, and 70$ the possibilities are endless 


