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tree-ring-based proxies have been widely 
used in ecology and climate change studies 
for centuries (Fritts 1976), particularly in 
temperate regions. As trees grow, changes 
in environmental factors are recorded in the 
wood produced during specific time peri-
ods. consequently, trees are key terrestrial 
archives, providing reliable insights into past 
climate and environmental variability on a 
year-by-year basis at local to regional scales, 
given that they can form annual rings and 
grow for hundreds of years (Fig. 1).

tree rings enable the use of precise dat-
ing methods, and provide high-resolution 
paleoenvironmental information through 
different proxies. With the development in 
technology, tree rings are also important 
indicators of plant physiological responses 
to changing climatic conditions and for 
further understanding of long-term ecologi-
cal and hydroclimatic processes. Given the 
versatility of dendrochronology, and the 
diversity of environmental questions that can 
be addressed, the field continues to grow 
with new frontiers and advances in technol-
ogy. Methods that are applied to decode 
minutes, decades to multi-centuries of 
information include tree-ring analysis, wood 
anatomy, stable isotopes and dendrometers. 
the results provide insight into current and 
past climate and environmental variabil-
ity at seasonal and annual resolution, and 
from local to regional scales. tree-based 
information, therefore, elucidates climate 
change impacts on tree growth and provides 
evidence and data to help understand 
long-term climate and ecological processes 
(Gebrekirstos et al. 2014) 

Scientific goals and objectives
Many livelihoods, economic activities and 
energy sources in Sub-Saharan Africa (SSA) 
are largely dependent on climate-sensitive 
natural resources. the climate crisis is 
increasing the frequency and intensity of 
floods, droughts, and heatwaves, with Africa 
expected to be among the global regions 
hit hardest (tzachor et al. 2023). As climate 
impacts continue to negatively affect the 
population, economy and ecosystems in 
Africa, there is a need to increase scientific 
and research capacity and facilities on the 
continent. Establishing the African tree ring 
Network (AtrN) working group (WG) (past-
globalchanges.org/AtrN) is, therefore, an op-
portunity to advance the use of tree rings in 
the tropics, particularly in Africa in the fields 
of, for instance, paleoecology/hydroclima-
tology, forestry/agroforestry, biodiversity, 
ecophysiology, and restoration ecology, as a 
new frontier.

In recent years, dendrochronology in Africa 
has experienced a rapid expansion and is 
beginning to fill important gaps in exist-
ing tree-ring based data that is dominated 
almost exclusively by temperate regions 
(Gebrekirstos et al. 2014; Zuidema et al. 
2022). For instance, based on tree-ring 
widths in Juniperus procera in Ethiopia, 
Mokria et al. (2017) reconstructed hydro-
climate variability over the past 350 years. 
Gebrekirstos et al. (2009) also characterized 
co-occurring savanna species into oppor-
tunist and resilient species based on their 
response to rainfall variability.

A combination of tree-ring width and stable 
isotopes are also used to address questions 
related to water-resource management, 
agroforestry and climate-forest management 
feedbacks. For example, these techniques 
have been used to reconstruct changes in 
surface hydrology (Mokria et al. 2018), to 
determine which species is more productive, 
resilient and drought tolerant (Gebrekirstos 
et al. 2009), which species sequester more 
carbon (Sanogo et al. 2016), and to better 
quantify the carbon sequestration by tropi-
cal trees and forests (Zuidema et al. 2022). 
Yet this science is the least developed on the 
globe. 

the main scientific objective of this WG is, 
therefore, to bring together African tree ring 
scientists and take stock of the development 
in terms of science, methods, data, human 
capacity, and facility on the continent. We 
will analyze the challenges and opportuni-
ties to advance tree-ring-based science in 

different environments and climate zones 
across the continent. We will provide 
improved methods, approaches, and best 
practices to enable cross-regional data 
analysis and synthesis to support informed 
decision-making on pressing environmental 
questions and climate issues, considering 
the diverse effects on African ecosystems.

We will organize meetings and workshops, 
field training, and citizen science initiatives 
to increase awareness in collaboration with 
international and regional partners, policy 
makers, and donors. We will also create a 
link between the tree ring, modeling, and 
multi-proxy communities to develop a vi-
brant network and advance scientific capac-
ity in the continent, and beyond. 

Upcoming activities
Visit the AtrN website at pastglobalchanges.
org/AtrN and sign up to the mailing list for 
all information, news and activities. Send us 
an email to become a member of the AtrN 
working group.
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Figure 1: baobab tree from Western tigray (Ethiopia) 
that can grow for hundreds of years. Photo credit: 
Aster Gebrekirstos.
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