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Biodiversity in Brazil

Huge biodiversity and diversity of interests



Stakeholders



The country faces the challenge to manage 
biodiversity resources in the present scenario

Road  BR-319 Manaus Porto Velho
Photo: Fernando Figueiredo

Reservoir Santo Antônio, Madeira River, Rondônia
Photo: Darwin Zanata



The Ministry of Science and Technology 
(MCT), understood that studies of 
biodiversity need to be integrated and 
conducted over large areas;

 In 2004 was created the Program for 
Planned Biodiversity Studies – PPBio

First Step



The PPBio was built from three components:

(1) Surveys 

(2) Collections 

(3) Thematic Projects

Goals:

(1) Biodiversity commercial applications

(2) Strengthening Regional Centers

(3) Capacity building of human resources

Structure



Who gives the money?

Initially PPBio was financed by MCT (Ministry of 
Science and Tecnology);

Nowadays, MCT through CNPq* finances 
especially the regional hubs and the 
coordination of the network;

Most of the financing comes from projects 
submitted by individual or groups of researchers 
to many agencies.

*CNPq - National Council for Scientific and Technological Development



Partnerships include not only Research Institutes 
and Universities, but the Environmental  and 
Research Financing Agencies in states (FAPs) and 
the federal government

IBAMA, ICMBio and SFB are important partners 
and have adopted PPBio as model for biodiversity 
research and monitoring in many of they areas

Partnerships with other international efforts, 
such as RAINFOR (Amazon Forest Inventory 
Network)

International PPBio Australasia

Partnerships



1) Each researcher is interested in a particular 
group, which is sampled in their own sites, in the 
manner they thought best;

2) Sampling has rarely designed to cover large 
areas of the landscape.

An effective biodiversity research program must 
be integrated and cover large scale. 

Biodiversity research programmes 
are not efficient! Why?



An efficient system for studying 
biodiversity must:

(1) Be standardized;

(2) Permit integrated inventories;

(3) Be modular, to permit comparisons with less 
intensive sampling over large study areas;

(4) Be compatible with other existing initiatives;

(5) Be implementable with the existing manpower;

(6) Be large, to permit inventory and monitoring of 
all elements of biodiversity and ecosystem 
processes;

(7) Make data available quickly and in a usable form 
to managers and other stakeholders.



1) Standardization

Data collected on different geographical 
scales generally cannot be compared 
(Urban 2005);

Biodiversity measures, biomass change, 
productivity, species richness, community 
composition and genetic variability are all 
strongly scale dependent.

It is more important to standardize 
sampling design than collection methods.



RAPELD system

RAP – Rapid Assessment Program 
developed by Conservation 
International with the aim of make 
comparisons between sites;

PELD – Brazilian acronym for Long –
Term Ecological Research that is 
needed for monitoring purposes. 
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PPBio plots follow topographic
contours. Why?

Valley Mid Slope Slope Plateau



Complementarity Studies need 
standardized designs

Example: Alter do Chão

Tapajós River



Complementaridade studies only make sense 
when the number of samples is constant among 

the potential conservation areas
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Biodiversidade



Since there are many potential targets and users, 
integrated surveys are much more efficient than 

isolated studies.

2) Integration





Plateau

Valley

Plots are 250 m long, but the width is adjusted 
according to the size of the organisms to be 

sampled

How different sampling needs, from different 
taxonomic groups, can be adjusted in 

integrated protocols?

Plot central line, following 
a topographic contour



Plateau

Valley

Environmental variables are sampled at the 
same way in all plots and the variation within 

plot is minimized because plots follow 
contours lines 

Soil: Collected in six points in 
the center line

Slope: Measured at five points

Altitude: Measured at the 
beginning of the plot



Plateau

Valley

Plots have fixed lenght (250 m) but variable width, 
which is inversely proportional to the abundance of 
the organisms.

4 m width: ≥ 1 cm dbh 

10 m width: ≥ 10 cm dbh 

40 m width: ≥ 30 cm dbh 



Some examples of integrated studies at 
Reserva Ducke



Plant community composition x soil and topography
(~ 800 sp studied, 6 different researchers worked in 

the same 72 plots)

Habit Taxon
Soil

Fertility*
Soil Clay % = 

Altitude * Slope* r2

Herbs Ferns 0.33 0.62 0.03 0.29
Poales 0.06 0.19 0.07 0.32
Zingiberales 0.03 0.27 0.03 0.31

Shrubs Understory Palms 0.06 0.45 0.11 0.62
Piper 0.03 0.04 0.18 0.26
Psychotria 0.03 0.40 0.04 0.49

Lianas Bignoniaceae 0.05 0.46 0.02 0.53
Trees Burseraceae 0.04 0.43 0.09 0.58

Chrysobalanaceae 0.05 0.32 0.03 0.41
Euphorbiaceae 0.02 0.10 0.00 0.12
Fabaceae 0.04 0.47 0.05 0.56
Lauraceae 0.03 0.05 0.02 0.09
Lecythidaceae 0.03 0.38 0.01 0.42
Canopy Palms 0.05 0.46 0.05 0.56
Sapotaceae 0.05 0.30 0.03 0.38

Costa et al. unpubl.

* Standardized b
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Biomass related to soil / topography

30% of variation in biomass 
could be predicted by 
topography or soil



How much of the spatial variation in tree mortality is associated 

with soil and topography?

 Soil texture, soil fertility 
and slope explained 
25% of the variation in 
tree mortality 
(1 cm ≤ dbh< 30cm

 = classes 1-3 )

 Altitude and slope alone 
explained 12%.
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1 ≤ DAP < 10 cm 

-4 -2 0 2 4

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

PC1-soil texture (partial)

a

-2 0 2 4 6

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

PC2-soil fertility (partial)

b

-10 -5 0 5 10 15

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

Slope (partial)

c

-30 -10 0 10 20 30

-0.5

0.0

0.5

1.0

1.5

2.0

Altitude (partial)

d

M
o

rt
a

li
ty

 (
p

a
rt

ia
l)

Toledo et al. For. Ecol. Manag. 2011



Biomass change
The relationship with soil depends on the time period

Castilho et al. Biotropica 2010

2001-2003 2002-2004

While, on average, plots gained 
around the same amount of 
biomass already shown in 
other studies, in rainy years 
sandy plots lost biomass while 
clayey plots gained.

Elevation in Field (m)



Reserva Ducke

Nasa: Validating LIDAR data using ground 
data



3) Modularity



Evaluation of the 
Sustainable Forest District 

BR-163

30 módulos sobre 600 x 200 km

Project coordinated by Ana Albernaz
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Wood Volume (m³/ha)basal area (m²/ha)

Wood Potential



Herb 
Richness 

13 – 58 sp

Palm 
Richness 

7-32 sp



Environmental impact studies: Impact of ilegal 
wood extraction at the Anavilhanas 

Archipelago

Master Thesis of Andressa Scabin 2010 - INPA



High-valued species are explored over the entire archipelago, 
while low-valued species are explored close to the human 

concentrations



Fish and reduced impact logging

Dias et al. 2010
Conservation Biology



The RAPELD 
system detects 
subtle long-term 
effects of 
selective logging 
on fish 
assemblages.



Ecohidrology project at BR 319

11 modules – 110 plots

Partnership between INPA and INPE 
for vegetation dynamics coupled to 
hydrological research



4) Be Compatible with other 
initiatives

WCS: Wildlife 
Conservation 
Society

Jaguars: 3,600 ha

6 x 6 km

TEAM: 
Conservation 
International

100 ha

CTFS: 
Smithsonian

50 ha

500 x 1000 m

LBA: NASA

<50 ha

Mammal 
Transects: 
Carlos Peres 
UNIVERSITY 
OF EAST 
ANGLIA UK

RAINFOR : all 1-ha plots are compatible



4) Be implementable

Grids or modules must be 
installed in areas with 
minimum access conditions

Field structure must be 
permanent, but cheap

Partnership with 
environmental 
agencies and 

local people for 
install, maintain 

and use 
infrastructure



5) Be Large



PPBio Australasia Network

Coordinators: Jean-Marc Hero 
(m.hero@Griffith.edu.au) & Guy Castley

Tree Biomass, 
Karawatha, Brisbane
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PPBio Nepal

Chitwan National Park

DNPWC



PPBio Grids

PPBio grids under construction 



7) Make data available quickly

 Data collected under PPBio is public

 Data and metadata are freely assesible through 
internet



Metadata are essential to data 
management

Metadata describes data and how they were 
collected;

They should be made available as soon as 
possible, to allow other researchers to know 
what is being studied and where;

PPBio uses the Ecological Metadata Language 
(EML), which is also used by LTER (Long-Term 
Ecological Research Programme)
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Field work Metadada Data

Site

30 days 1 year

Review Review

Data flow - How is it working today?
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Knowledge Network for Biocomplexity (KNB) 
http://knb.ecoinformatics.org/

• Morpho: a tool to create, administrate and 
share metadata.

• Metacat : a tool to store, browse and recover 
data

56



Integration & Synthesis

 Annual meetings to 
share results among 
regional hubs



Workshops for analysis & writing of 
papers

 I workshop on vegetation studies in 2009 had 8 
researchers and produced 3 papers

 II workshop on vegetation studies in 2010 had 18 
researchers and the outcome will be 7 papers



Training

Training about data base for IBAMA – DILIC agents

Visiting PPBio plot



Field courses for post-graduating students from INPA 
use infrastructure from PPBio



Data management using free software



Training for install plots and measure vegetation 
structure



eBook about Reserva Ducke
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Field Guides

64



Guides donated to more than 120 
public highschools in Manaus
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Gracias!
Merci! 

Thank you!
Obrigado! 

Willian Magnusson – bill@inpa.gov.br
Flávia RC Costa – flaviacosta001@gmail.com

Flávia F Pezzini – flaviapezzini@gmail.com
http://ppbio.inpa.gov.br


