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How it all started

« Apparently undisturbed tropical forests, are undergoing

unexpected changes:

Long-term monitoring of tropical forest plots indicates
that tree populations experienced increased rates of
mortality and recruitment (“turnover") in the latter part of
the last century (Phillips and Gentry 1994).

These plots also seemed to show for the tropical
Americas that the basal area and biomass of mature
forests increased over the same period (Phillips et al.
1998), pointing to a sink for atmospheric CO2 in South
American forests of 0.5 - 1 Pg C per year - equivalent to
the fossil fuel emissions of the entire European Union.



RAINFOR




The aims of RAINFOR are to:

Quantify long term changes in forest biomass and
tfurnover to date.

Relate current forest structure, biomass and
dynamics to local climate and soil properties.

Understand the extent to which climate and soils
will constrain future changes in forest dynamics and
structure.

Understand the relationships between productivity,
mortality and biomass.

Use relationships (1) to (3) to understand how
changes in climate may affect the biomass and
productivity of the Amazon forest as a whole, and
iInform basin-scale carbon balance models.

Examine variability of ftree biodiversity across
Amazonia, and its relationship to soils and climate.



RAINFOR ACTIVITIES

1. FOREST
INVENTORIES
(BOTANICAL AND
STRUCTURAL)

AlM

To establish if Amazonian

forests are changing over time

(in structure, biomass, composition,
and dynamics)

Focus on previously established
sample plots

1QUITOS, PERU, JAN 2001
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Je suis Michael

Bonjour!
Je suis
Yadvinder




Indirect measurements of forest
structure (Allometry, LAI)







Coleta de material vegetal




Coleta de folhas
para subgrupo

Sub-amostras para: SLA e
nutrientes




Je suis Antonio
Pena Cruz




Leaf traits i.e. size, SLA, efc
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Wood characteristics:
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Installation of
Automatic Weather
Stations In
Data-Poor Areas

NOEL KEMPFF NATIONAL PARK,

BOLIVIA, JUNE 2001




RAINFOR activities 2001-2005
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RAINFOR activities 2001 -2005

Gl <+ Remeasured

azil

-
i
]
o
=

BaaaIE L



82 plots visited

. Number of Forest
Country Region .
plots formations
Bolivia 11 terra flrmg, seasonally
flooded, liana, gallery
South 7 terra firme, swamp
Peru i
North 3 terra firme, seasonally
flooded
Ecuador 9 terra firme, seasonally
flooded
Colombia 8 Terra firme
Venezuela v Caatlnga,'Yevaro,
terra firme
Amazonas terra firme
Mato Grosso terra firme
Brazil i
Para 13 mangrove, terra firme,
seasonally flooded
Acre 6 terra firme, bamboo




* We have sampled leaves and wood of 1581 trees
across the Amazon basin including Bolivia, Peru,
Ecuador, Colombia, Venezuela, Brazil

Essential

Essential

Beneficial or of

. . . restricted Isotopes
macronutrients | micronutrients .
essentiality

C Mn Se Cr d13C

N Fe Mo Ni d N

P Co Na Al
Ca Zn Si Br

K B V Sr
Mg Ba

S

Subdivision according to Farago and Cole (1988)




Basin wide variations in stem growth rate
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Malhi et al, The above-ground coarse wood productivity of
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Soill fertility seems to be critical
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What Is the basis of this underlying
soll fertility effect ?




Results: There is an increase in turover rates
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Phillips et al. (2004), Phil. Trans Roy. Soc, 359.
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REGION
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Brazil-AMH
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Xylem density, g cm=3
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ZAR-03
ZAR-02
SCR-01
SCR-04
SCR-05
TAM-05
TAM-07
TAM-02
TAM-06
TAM-04
TAM-01
Cuz-03

JAS-05

PLOT

There exist
significant
differences
between regions
and within






Relative importance of environment and
taxonomic level in xylem
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Soil texture for RAINFOR plots
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Relacion entre P en las hojas y

XD g cm-3

densidad de la rama
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Data bases: Tree by tree data, tree
functional traits:
Available at request

RAINFOR

Click ﬂhﬂejfor the RAINFOR web site

You must read and accept the RAINFOR Database Agreement before
using the database. Open Agreement |

1 have read and understood the RAINFOR database agreement. 1 understand that
this agreement may change and I will be bound to the new conditions,

b
Exit |
Database

Open
Database




Some Current & Future
Directions

1. Testing for impacts of Amazon
drought

2. Are the changes in the Amazon
also occurring elsewhere?



Developing a global tropical forest monitoring
network

»300 permanent plots
» 24 countries
» >250,000 trees periodically measured
» A few plots monitored for 50 yrs, median ~15 yrs






