Global Forest Monitoring: CTFS-ForestGEO network
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Center for Tropical Forest Science (CTFS)- Forest Global
Earth Observatory (ForestGEO)

the only ground-based forest monitoring network applying the same protocol to forests globally
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64 sites | 25 countries | 100 partner institutions
> 10,000 species | > 6 million trees | > 15 million DBH measurements
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CTFS-ForestGEO: a worldwide network monitoring
forests in an era of global change
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1- Core Census




Attributes of a CTFS-ForestGEO Census

Very large plot size

Includes every freestanding
woody stem >1cm DBH

All individuals identified to
species

Diameter measured on all
stems

Mapping of all stems and
fine-scale topography

Census typically repeated
every 5 years




Example applications of core census:
mapping species distribution and C stocks on
Barro Colorado Island (Panama)
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2- The Network
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The CTFS-ForestGEO network represents the range of
bioclimatic, edaphic, and topographic conditions
experienced by forests globally.

Multivariate spatial clustering analysis
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Anderson-Teixeira et al. 2015



Current Climate & Future Climate projections
(HadGEM2-ES for 2050)
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CTFS-ForestGEO plots in the
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3- Supplementary Measurements




Standardized measurements quantify multiple aspects of
forest structure and function.

phere gas exchange (15)




4- Network Growth & Operations
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Number of Sites!

Growth of CTFS-ForestGEO
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Investigators

Network leadership: Smithsonian

Smithsonian Tropical Research Institute
Center for Tropical Forest Science
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Plots Princiﬁal iInves_tigatprS{ |

Home>Plots Principal Investigators

Dem. Rep. of Congo, Ituri

Dr. Corneille E.N. Ewango ewango_corneille@yahoo.com
Dr. Jean-Remy Makana jr_makana@yahoo.fr

Drs. Terese and John Hart TereseHart@aol.com

Cameroon, Korup

Dr. Duncan Thomas duncanwt@gmail.com
Dr. David Kenfack kenfackd@si.edu

Dr. George Chuyong Chuyong99@yahoo.com

Gabon, Rabi

Dr. Alfonso Alonso alonsoa@si.edu

Dr. Lisa Korte kortel@si.edu

Mr. Hervé Memiaghe memiagheh@hotmail.com

Kenya, Mpala
Dr. Margaret Kinnaird mkinnaird@wcs.org
Dr. Paul Mutuku Musili pmutuku@museums.or.ke
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Strengthens scientific capacity
across the global network of sites
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Provide open-access analytical
and data management tools




Data & Analysis

Data archived in
standardized format

Stored in CTFS database
or managed locally

Owned by site Pls

CTFS R package facilitates
analysis
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Plot Data Access Form

CTFS-ForestGeo would like to make the forest dynamics plots data available to researchers,
scientists, and students. Maintaining plots requires enormous field effort and ongoing financial
commitments, and therefore ask that the principal investigators of the plots, as well as their funding
agencies, be acknowledged. We ask that you fill out an online form describing briefly why and how
you will be using the data, after accepting the terms and conditions for data use.

Select the research site you would like access to forest plot data from: amacayacu
Submit

Select the research site you would like access to dendrometer data from: bei
Submit |

Select the research site you would like access to species trait data from: bei ¢
Submit |

Smithsonian Trvoctor
-_.Tr.--.p“‘.-u"'_Rg_-;-gmu'-;‘f Institute __f{” C-‘rﬁt 0 Center _Ib} Ty L'.g;-'.rmf'_'.i'f.-.v'r_-‘.-:i‘ Science

The CTFS R Package
Introduction

The CTFS R Package includes a wide variety of R functions aimad at analysis of data from CTFS forest census plots. Most of the functions use tha CTFS R
, which are tables of plot dala organizing tree and stem measurements in a precise format. The Package also includes many supporting funcions

that carry out basic, oft-used calculations, such as date conversion, geometry, moded-fitting, probability distributions, and rearrangment of R data objects.

The CTFS R Package can be mosl easily installed by downloading @ single rdala cbjec that includes all funclions ready-lo-use. The funclions are erganized into
ics, and full descriptions and help pages presented for each (see menu to the left). There are aiso in-depth Tutorials for many of the topécs. The source can be
viewed thare, and can aleo be downloaded (instructions below). With the source code, you will be abla edit it the source code, if you see improvements or want to

tailor 1o your own needs. The CTFS R Package cannol be found at R's Cran web sile.




Leveraging CTFS-ForestGEO to understand forest
dynamics in an era of global change
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Smithsonian Institution Global Forest Observatory
Center for Tropical Forest Science
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Results: Diversity & Dynamics of Tropical Forests

1. Tree species have aggregated spatial distributions driven by specific
habitat requirements and limited dispersal.

2. The functional characteristics and demography of species depend on
the resources available in their preferred sites.

3. Habitat specialization is not sufficient to explain local tree diversity
(evidence for resource-based niches needed).

1. Negative density-dependent effects are pervasive. Pests/pathogens are
implicated.

2. Biomass & C storage depend on habitat, biogeography & phylogeny.
3. Forest communities are not in steady-state compositional equilibrium
1. Some (?most) tropical forests are increasing biomass stocks.

2. Trees are growing more slowly in some tropical forests.

3. Extirpation of animals is changing forest diversity.
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Global change pressures across CTFS-ForestGEO
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NEXT GENERATION ECOSYSTEM
EXPERIMENT - TROPICS
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More detailed mechanistic models of processes determining
carbon/energy balance in the tropics
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CTFS-ForestGEO Citations 88612 46187
h-index 166 108
i10-index 663 598
Title 1-20 Cited by Year

The unified neutral theory of biodiversity and biogeography (MPB-32)
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WF Laurance, TE Lovejoy, HL Vasconcelos, EM Bruna, RK Didham, ... 1164 2002 Co-authors View all...

Conservation Biology 16 (3), 605-618
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