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Environmental modeling

®m “Environmental”
m Modeling
B Questions
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Proje-to G E O M A

‘e m Modelagem Ambiental da Amazdnia

Rede Temdtica de Pesg

m GEOMA Network
(“Rede Cooperativa de Modelagem Ambiental”)

1 Cooperative Network for Environmental Modeling
=1 Ministry of Science and Technology
1 INPE/OBT, INPE/CPTEC, LNCC, INPA, IMPA, MPEG

m Long-term objectives - Phase |

1 Develop computational - mathematical models to predict the spatial dynamics
of ecological and socio-economic systems at different geographic scales,
within the framework of sustainability

1 Support policy decision making at local, regional and national levels, by
providing decision makers with qualified analytical tools.

1 LUCC, Data Base, Human Dimension, Wetlands, Climate, Physical
processes, Biodiversity.
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GEOMA Biodiversity

m Biodiversity & Conservation planning

-1 Systematic Planning for Conservation
1 Species Distribution Models

1 Economic interest species Population
Dynamic

F&& Ministério do Meio Ambiente

e ¢

ATUALIZACAO DAS AREAS PRIORITARIAS PARA CONSERVAGAO, UTILIZAGAO SUSTENTAVEL é_R__Pé_
E REPARTICAO DE BENEFiCIOS DA BIODIVERSIDADE NO BIOMA AMAZONIA
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Biodiversity

Biological diversity or Biodiversity

Totality of genes, species, and ecosystems of a region Or Variation of life at
all levels of biological organization

~1 Variability of Genetic Resources
1 Economic interest
1 Human demands and presence
1 Climatic changes

m How to measure ?

m Strategies for conservation?
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GEOMA Biodiversity — Field Data

m Field Work
1 Madeira - Purus rivers
1 BR-319 road

1 Human pressure
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GEOMA Biodiversity — Field Data

B Field Work:(23 researchers) birds, fishes, insects (bee,butterfly), arthropods
N (spiders), mammals, lizards, vegetation (palm trees), landscape.
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GEOMA Biodiversity — Field Data

B Field Work:(23 researchers) birds, fishes, insects (bee,butterfly), arthropods
& (spiders), mammals, lizards, vegetation (palm trees), landscape.

m Several students, thesis and papers

m Almost all $$ for the component

m 3 points sampled — Modeling??

m How to “extrapolate” point data (plots) for some region?

m Environmental variables could be collected at regular
temporal and/or spatial base sensors (light, moisture,
canopy cover, etc.) ?
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Field Work - Existed data - Plots (permanents)

C  v¢ hitpy//www.icb.ufma.br/big/peld/

Customnize Links [ sil

Location: 020 30' to 030 05S; 600 00' to 600 11''W

Community types (Total area = 35,000 ha)
Tropical Wet Forest
Forest Fragments
Pastures
Secondary Forests

Coordinator

Flavio Jesus Luizao

E-mail: fluizao@inpa.gov.br

Phone: (0xx92) 643-1911 - 644-2930

Fax : 643-1909
Partners: -
&MI .ggl!___l’q * To see site abstract pass the
ILTER maouse through the numbers
* For more information
Click on the number
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About the Program

Biological Collections

Amazonas Modules BR-319
Biclogical Inventaries
Thematc Projects BDFFP Reserve
Irterrationsl PRBio Uatumé Biological Reserve

Regional Hubs

. Reserve Ducke
Research Sites
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Publications
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Usuario
Para Caxiuana National Forest @ MCT — MEX - Manaus (INPA) — 3 NEX - Belém (MPEG) — NR - Acre — MR - Amapa — NR - Ronddnia — NR -
Senha Roraima — Agua Boa-UFRR — BR-219 — Cauamé-EMBRAPA — ESEC Maraca — FLOMA Caxiuan3 — Pantanal
z Morte — Pantanal Sul — PARNA Virua — PDBFF — REBIO Uatum3 — Reserva Ducke
Roraima ALfua Boa - EMBRAPARR
- gCeszar

Cauamé - UFRR

Maraca Ecological Station
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RAINFOR News

March 2009
Science paper
"Drought
Sensitivity of the
Amazon
Rainforest”
Press release

November 2008
Oeco "Amazdnia
invade a
academia
britdnica”

September 2008
NERC Features &
special reports
"Amazonia:
pathways to
policy-makers”

August 2008

Los Amigos forest
ecology training
workshop

W [|rainfor
| Project | Partners | Field Sites | Training | Publications | Manuals | Contact | Links |

Amazon Forest Inventory Network

Welcome to the RAINFOR Website

The Amazon Forest Inventory MNetwork is an international
network that has been established to understand the biomass
and dynamics of Amazonian forests. Since 2000 we have
established a systematic framework for long-term monitoring of
this region, which holds more biodiversity, water, and vegetation
carbon, than any other region of the planet. RAINFOR has
worked step-by-step, including partners across the nations of
Amazon, taking account of the potentially strong modulating role
of environmental variables like soil nutrition, and the need to
help develop a new generation of Amazon ecologists. RAINFOR is
curently supported by the Andes and Amazon Initiative of the
Gordon and Betty Moore Foundation.

|
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Biovidersity data — Collections

¥ Tropicos

Home MNames Specimens References Images MoreY MOBOT Sign In | Login

TROPICOS was originally created for internal research but has since been
made available to the world's scientific community. All of the
nomenclatural, bibliographic, and specimen data accumulated in MBG's
electronic databases during the past 25 years are publicly available here.
This system has over one million scientific names, 3.4 million specimen
records, 111,000 bibliographic citations, and more than 70,000 images of
living plants and specimens.

Please continue to use the feedback link (= Send feedback) at the bottom
of the pages to submit suggestions, bug reports, and feature requests.
We are not able to personally respond to all of the messages, but we do

A C. V. Starr Virtual
Herbarium Sampler

History of the Virtual
Herbarium

A Summary of Databasing
Projects

Collectors Represented in
the Herbarium

Starr Virtual Herbarium
Treatment of Endangered
and Threatened Plant
Species

Specimen Showcases

A Guide for Use of The C. V.

International Plant Science Center
The C. V. Starr Virtual Herbarium

Science Home ... Virtual Herbarium ... Virtual Herbarium

The C. V. Starr Virtual Herbarium, is the electronic gateway to the
collections of the William and Lynda Steere Herbarium. The goals of the Virtual
Herbarium are to make specimen data available electronically for use in biodiversity
research projects; to reduce shipping of actual specimens for projects where digital
representations will suffice for study; and to reunite data elements (e.g.,
photographs and drawings. manuscripts, published works, microscopic
preparations, gene sequences) derived from a specimen with the catalog record for
that specimen.

The digital collections of the Virtual Herbarium, comprising approximately
1,300,000 herbarium specimens and 225,000 high-resolution specimen images, are
updated daily as the Garden pursues the goal of digitizing all of its 7,300,000 plant
and fungi specimens.

New Projects

Catalog of Vascular Plant Species of Central and Northeastern Brazil
The Flora Boringuefia Digital Herbarium and Library

Electronic Floras and Monographs

The Lecythidaceae Pages

Plants and Lichens of Saba

Flowering Plants of the Osa Peninsula, Costa Rica
French Guianan e-Flora Project

Online Specimen Catalogs

Comprehensive Catalogs

Saarrh All Catalane

e can.

Additional Information |

Caption: Flowers
Name: Passiflora nitida Kunth
Specimen: Solomon, James Clinton - 3434

We are interested in Links:

comments from users and  'arch

suggestions for additional ~ nicus digital library
features and functions. logical Research

ras
For more information, please
contact:
en. 01 Oct 2008 <http://www.tropicos.org=.
Barbara Thiers

Herbarium Director

bthiers@nybg.org
About Barbara Thiers ssic Tropicos

evard - Saint Louis, Missouri 63110

The New York Botanical
Garden's new Digital
Imaging Center

Policy regarding the Use
of The C. V. Starr Virtual
Herbarium Plant Images

Digital Plant Research
Center
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Biovidersity data

h
o AMAZONIA
: 3 el s e By
N .- PPBio g 1)
E I F af Programa de Pesquisa em Biodiversidade 1 __0l i A il
y Braian Biodivorsi rogram; & ey /
3 A wersity Resmarch P me ‘_”%"\! I‘I‘TUTO NACIONAL DE y /
! 7 PESQUISAS DA AMAZONIA:

| ¥ Home Buscar Recursos Online Groups Lagin

¥ Resultados de Pesquisa de Colecoes
b Tag  Ordenar  Calcular  Baiear [ savea mecorss: (0 nems)_SaveTamsed | View Saved |
' BEEMEE NEEEEEE NN

ID]'kIE

Busca de novo I mals...

Museu Paraense Emilioc Goeldi

©

B
o 3
|7 ot = meiro = Anterior Pdgina I? de 39 Proxime = Ubtimo ==| Monstra | 72 [ ¥] Resultados/pagina
(7 gk \
g ) Tag | Tipo| Coletor | Nimero |  Familia | Espécie| Pais | Estado | Municipio| Dsta | Lat | Long | Registro| Det Por| Detvr[imagens
- - 3, 1 Sguminosas ‘arkia razil 'sto lowo 01082 - - 2275 A, T
] l— Sazaki T06 Ls Fark Brasil M N: 01/06/2007 222887  Sasski, 200
™ I D pendulzs Grosso Mundo 9440000 B5.771687 D.
d _l! T l— Arévalo, 578 Leguminosae- Parkia  Brasil Amaronas  Mansus 127081954 0.000000 0.000000 183218 o
e ,:ﬂ MF mim o]
| afl i o
. |— Barbosa, LPFO231Z  Leguminosas- Farkia  Brasil Pard Santarsm 15/10/1975 0,000000 0,000000 60773 a
5 = M mim [ro1]
-+
y l— Dick, C 182 Leguminosse- Farkia  Brasil Amazonas  Msnsus 270801982 - - 75248 o
= mim 2,418887  59,850000 e
' O Fereirs, 32092018 Leguminosss- Parkia  Brasil Amazonas Mansus  7R7%7777 0000000 0000000 172158 2
AlC mim [re1]
[x] image ‘inpa_183216_e.jpc
r Fereis, 6734 Leguminosse- Parkis  Brasil Acre Brasidia  2T/05A931 - < 173850 ] i
CcAC mim 10,850000 ©8,300000 @& oz e
(1]
jie1]
1]
[r=1]
[re1]

Herbd rz-u V77 MG ' Busca de Tipos & Colecdao Geral

-Pl'lﬂﬁ:ll??l 1 ocorréncials) encontradals) para Género = 'Tabebuia’
Busca Avangada

Tabebuia pilosa 4. Gentry - [41673]
Familia: Bignoniaceas
Izotypus

March 2009



m Classification system
= Family, gender, specie

m Lockers

Excicata
m Herborization

m Species distribution — time and space

m Taxonomy and phylogeny studies

= Precise identification LIS

m Associated Colections

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
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Species distribution data

“ 4 m Lables — information — geo-referenced
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The Ecological Niche modeling process

o -

specimen collection data
locality data

environmental variables
tem perature

precipitation

Algorithm

topography

species distribution model

Distributional Prediction

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
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Environmental Data

Mbdeller

L v TP p——py——

i ;:|-|:Ga:w:m

il

A |

GlScience for Dy

Gl Workshop

Alexandre Jardim is a Master student, working on
creating a Web Environmental Catalogue Service:

- an ontology for environmental data for the
domain of SDM

- a WS that identifies data sources exporting data
as WCS; makes a mapping between its metadata
and the SDM ontology

- a client interface to the WECS and openModeller

- evaluate the WCS specification for the SDM

domain
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Sharing modeling experience
a, b

Researcher Researcher Researcher

Client applications

Client Applications

Karla Fook in her phD work proposes an approach
for sharing species distribution modeling on Web

Publish modeling experiments and their
provenance, to make it available into catalogues,
and to enable researchers to perform new models

based in catalogued model instances

March 2009



Model Sensibility to input data positioning errors

m Fundamental Niche simulation: Non-
restrict distribution, continuous, and
typical from Amazon

1 100 “GPS” points
m Positioning error simulation
1 Cell centroid
1 Polar coordinates
1 Errors up to 10 km; 0,25°; 0,5°; 1°

Fabio lwashita — MsC

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
March 2009



Model Sensibility to input data positioning errors

10 km : -
a ‘ N ‘ dn

m Position errors effective for every model
Y X m Overestimation with errors increasing
§ <l w Need of more than one metrics
o m Bioclim — not for conservation or climatic change

m GARP-Bss - robust for small samples ,
o
o0 m Maxent — less sensitive to errors increasing (all

"

S = metrics) 4
=
Q
X
©
=

GlScience for Dynamic E pnmental Sensors - INPE & IfGI Workshop

nviro
Fabio Ilwashita — Ms March 2009



C. erythrocephalum
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GlScience fc

- i ¢
C. cordifolium o~ E‘S?/pl'tatum =
J1os :::
NDVI e o
= S !
= o 4 [ 1 [ hotnd
e : [
o DecimalCegrees
| I
Kappa Mann-Whitney (U Statistic)
Spe0|e Critical value
no NDVI| NDVI |no NDVI| NDVI (a =5%) N
C. lymansmithii 0.8 0.8 75 7.5 2 5
C. erythrocephalum 0.5 0.5 21.5 22.5 12 8
C. pulchellum 0.83 0.83 16* 15* 37 12
/ ; E C. capitatum 0.6 0.53 55* 48.5* 64 15
C. lymansmithii L L
NDVI £ - C. cordifolium 0.75 0.56 46.5* 36* 75 16

o 5 10
DecimalDegrees
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m Data Base — Arecaceae
m RS data

Syagrus
romanzoffiana
(Cham.) Glassman

Gepndma stricta [
(Poitly Kunth

schottiana
Mart.

crocomia
aculeata
(Jacq.)
Lodd. Ex. ’
Mart. .I

Euterpe edulis Mart.

i #
%
Syagrus ole (Mart.)BEcc:

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop

Species Distribution Modeling

Amazonas —

427 reg.

Para — 99 reg.

Maranh&o — 94 reg

Bahia — 298 reg.

Sé&o Paulo — 763 reqg.

TFIU 14‘UU ZIPU

Kilometers

v' 9524 records, with 3360 records with geographical
coordinates;

v 2637 records after corrections
coordinates, duplications, and taxonomy);

(errors: sea

vRicher genders: Bactris (38spp.), Geonoma (37),
Syagrus(25), Attalea (22) e Astrocaryum (13).

(Arasato, 2009)
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Euterpe edulis

=T a5

Species Distribution Modeling
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TerraView 3.2.0 ...

2
2| UF_05 | MICRO MESO REGIAD NOME_UF -
1 JAC BRASILEIA WALE DO ACRE Norte Acre
2 |AL ALAGOANA DO SERTAQ DO SAC FRANCISCO |AGRESTE ALAGOAND Nordeste Alagoas
3 MG AIMORES CAMPO DAS VERTENTES Sudeste Minas Gerais
4 |MS ALTO TAQUARI CENTRO NCORTE DE MATC GROSSO DO SUL | Centro-Ceste | Mato Grosso do £
5 |MT ALTA FLORESTA CENTRO-5UL MATO-GROSSENSE Centro-Ceste | Mato Grosso
6 |PA ALMEIRIM BAIXC AMAZONAS Norte Pard ‘LI

Arasato (2009)

March 2009



/\\ \.['\{" (T“/KK.:;
PN
'd o ,.f"/ < Jf\—\ N
. / A o~ ‘1\_‘2"A

.

i—---_._\x.__._. u!‘_/ ‘\.._n?\\_ . /{ K ”“/{f\';%y

-

\ﬁ_r a ~t . ."l‘_'lfj

L ’H/';;
ﬂf—ug

LI (:\'\ ﬁ’

A/

Ortbphytum Sp

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop

Louzada (2008)



' Sensitive species
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* Habitat definition
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Species Distribution Modeling

COMPONENTES:

distribuicéio

listribuica, gangr.il'lca real potencial

. |m Just geographical expression of part of &t

acessivel pira

teragdes Bioticas

- "% m Historical factors, genetic, biological interactions — not considered

m Biodiversity ? Based on Species (all of them?) How to integrate in
space? In time?

& m Community modeling ?

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
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Biodiversity Inferences

| m Alternative data to understand biodiversity
1 Phyto-fisionogmy (vegetation types) as proxy
1 Ecorregions

1 Remote Sensing

Natureza hierarquica do sistema do Veloso (1991)

Estacional

aluvial terras | submontana || montana | terras | submontana | | montana |
baixas baixas

4

5 | ¢/ cipé | | ¢/ palmeiras | | ¢/ cipé | | ¢/ palmeiras | | ¢/ bambu | | c/ cip6 || c/ palmeiras |

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
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Biodiversity Inferences

m Alternative data to estimate biodiversity
1 Phyto-fisionogmy (vegetation types) as proxy

Bruce Nelson, 2008

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
March 2009



" Risa0 deinformacoes espectrais do Landsat + relevo/sombra do SRTM: -

Limites de bambu
controlados por
topografia

: Florest_a e
- dominada por. .
bambu. -

Mortalidade
sincronizada
recente

; . Bambu
pastos. W S maduro no
- dossel -

Limites de ..
bambu em;
expansao:

_.Bruce Nelson, 2008 - L




Tres tlpos de vegeta(;ao/solo detectados no sudoeste da
| Amazonia

Qual é o grau de dissimilaridade floristica?

Floresta densa sem bambu
CUItIsOl e sl Lt

Floresta_aberta com:
Bambu; Inceptisol

Comunidades muito, S
distintas (A. Oliveira, 2000).

Florestas densa sem:
bambu; inceptisol

. Bruce Nelson, 2008 .




Biodiversity Inferences

! m Alternative data to estimate biodiversity
"1 Ecoregions

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
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EnVi Fonm ental Da.ta. Generation and Pré-processing

variables dependence
£

= ¥ Annual Rainfall {mm)

.- [ 10-390
-~ e, [ 390-930

; t W 930 -1700

o % HE 1700 - 2800
2 I 2800 - 9918

Dataset — HAND,
Rivers Density,
Radar image, clima,
etc.

0.635

0.361

——0.0864

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
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Regional Scale
Self Organizing Mapping

21 Environmental variables

density, slope and NDVI

Environmental data for Biodiversity Modeling

Clima, vegetation, soil, altitude,
geographical distance, drainage
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Environmental data for Biodiversity Modeling

Ecorregions — Madeira-Purus, BR-319
Self Organizing Mapping
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Biodiversity Inferences

m Alternative data to estimate biodiversity
1 Remote Sensing

High resolution data
Dossel structure, ground coverage, LAI

Understory vegetation
Composition




Remote Sensing Data

W 3-D information from the canopy

| W e

m Radar Data — clouds
and above dossel
Information

1 Phenological aspects
1 LIDAR - forest structure

1 Carbon stocks — wood
density

RS - Useful for inference and spatial generalization

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
March 2009



Biodiversity Modeling
Habitat loss, changes & threats

| m Prioritary areas for biodiversity * Deforestation process
conservation
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Global Climate Change Modelling

m Modeling Biodiversity based on Life Form

1 “Savanization” process

BIOMA approach
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m Potential life forms combination over
1 cerrado and Amazon forest frontier
considering cenarious of clima
; change
| = Modeling based on bio-climatic
. envelops and life forms

* Amazonia

Height Specific Leaf Area (AFE) * cerrado
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Species classified base on the Function Species grouped by their form of
ggg%dps of taxonomy - Functional life and survival strategy & E.Box

Model

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
Jardim, 2009 March 2009



Final Comments

% m Biodiversity modeling
1 Important Issue in times of Global Change

1 More questions/problems than solutions/answers

1 Complementary Approaches — every contribution is more than
welcome !!

1 Understanding temporal (“slow’?) and spatial (“too diverse™?)
Biodiversity dynamic

1 Modeling — despite the restrictions, one can learn from modeling
exercises.

GlScience for Dynamic Environmental Sensors - INPE & IfGl Workshop
March 2009






