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NSF Build & Broaden: Overarching goal is to build research 
capacity at Minority Serving Institutions 



Tree-ring drought reconstruction on the Hudson Valley

• Inspired by Pederson et 
al. 2013

• Drought extremes & 
trends

• Understand range to 
better manage water 
resources. 





Pederson et al. 2013 

• Strength of the relationship

• Tree ring growth (dashed line)

• Drought data (solid line)



Working with CERM to find old growth sites to extend 
the drought record…



Exact calendar date for each year. 

• Increment borer (5mm)…
• Non-destructive
• 12-30 trees
• Exact calendar year to 

each ring
• Cross-dating
• Stats programs



Ring width (density/chemistry) -- relates to past 
growing season climate/environment…



Old sites in the region…

Hutcheson Memorial Forest, NJ ~1650s

Chestnut Oak, West Milford ~1550s

Giant Ledge, Caskills 1590s

Humpty Dumpty Talus Slope, Mohonk, NY



Quaker Cover



Latewood density…



Combining tree-rings & lake sediments 
12,0000 yrs. 





Goals: 

1. Explore the process of LSL replacement 
and the environmental justice dimensions.

2021 NJ one of a handful of states to 
commit to replacing all lead service lines 
in NJ in 10 years

2. Evaluate NJ drinking water quality data

2022 $1 Billion investment to upgrade 
drinking water, storm water and 
wastewater systems (funded by federal 
infrastructure bill and the the state of NJ). 

Project 2: Public Health: Water 
quality & environmental justice 





New WPU course for Fall 2023:



Tree-Ring Expeditions (TREX): Intro to 
dendrochronology labs

https://serc.carleton.edu/trex/index.html

https://serc.carleton.edu/trex/index.html


Thank you! Questions?



DRAFT ABSTRACT
CERM, Oct. 26-28, 2022

Tree-ring reconstructions, climate vulnerabilities of water resources, and connections to people in the Catskills 
watershed region.

Nicole Davi1&2, William D’Andrea2, Marianne Sullivan1, Neil Pederson3, Lilian Milanes1 & Caroline Leland1&2

1 William Paterson University, Wayne, NJ
2 Lamont-Doherty Earth Observatory of Columbia University, Palisades, NY

3 Harvard Forest, Petersham, MA

Tree ring-based climate reconstructions for the region allow climate history to be extended to the 16th century 
AD, and indeed point toward a more variable climate than has been enjoyed during the past 100 years, however, 
the climatic history provided by tree rings is still too short to provide the full picture of natural climate 
variability over the region. This project will focus on developing centuries-old tree-ring records from targeted 
old-growth forests (in collaboration with Kudish et al. & Pederson et al., this conference) and combing these 
records with a new lake sediment record from Perch Lake (D’Andrea et al., this conference) to evaluate water 
vulnerabilities of the NYC watershed over the past 13,000 years. In addition to being important for establishing 
human-climate-environment temporalities for the NY Watershed, understanding the full range of natural climate 
variability is fundamentally important for water management and planning for the future. This project brings 
together a multidisciplinary team of scientists to understand the relationships between water quality and socio-
economic patterns, the role intersectional experiences play in perceptions of water quality, and the 
vulnerabilities of water resources to the impacts of climate change in the NY Watershed. In addition to 
developing capacity at a minority-serving institution, the project advances undergraduate teaching and training 
through curricular development and hands-on research opportunities.
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