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1. Narrative of 2003 activities:

Using longitudinal household survey data collected in 1990 and 1999, a 2000 community
survey, a multi-resolution remote sensing time-series, GIS coverages of resource potentials and
endowments, and field verification and geodetic control data, we analyze the determinants of
changes in LCLU at the plot, sector, and regional levels, and for annual and decadal periods. The
fundamental research questions revolve around (a) the rates, patterns, and mechanisms of forest
conversion to agricultural and urban uses; (b) the relative importance of exogenous and
endogenous variables on these land uses; (c) the associated seale-dependent-drivers of LCLU
dynamics and patterns operating across socio-economic and demographic, biophysical, and
geographical domains_and different scales; (d) rates and patterns of land conversion from forest
to agricultural crops, pasture, secondary plant succession, and urbanization, as well as the-rate
and-pattern-of land abandonment at the farm level; and (e) plausible scenarios of future land
cover change and their policy implications as assessed through multi-level models that are
responsive to multi-scale effects as well as spatial simulations of LCLU dynamics through a
cellular automata (CA) approach.

The survey periods and the assembled satellite time-series images serve as our reference
dates that are integrated to define relationships through (1) multivariate logit models of LCLU
for 1990, 1999, and for changes between those two survey periods; (2) satellite image
classifications and change-detections of LULC dynamics, space-time trajectories of pixel
histories, and pattern metrics of landscape organization to define LCLU composition and spatial
structure; (3) LCLU simulation through cellular automata (CA), informed by the satellite and
multivariate models of LCLU change, to create spatial simulations of LCLU dynamics; and (4)
multi-level models to integrate variables and effects from multiple scales into an integrated
model of LCLU dynamics to assess the scale dependence of variable interactions on LCLU
patterns.

The analysis is framed within a dynamic systems approach that emphasizes non-linear
relationships, feedback mechanisms, and critical thresholds in population-environment
interactions. Theoretical foundations include principles involving the interplay of political
ecology human ecology Iandscape ecology and compIeX|ty theory Dﬂ%menﬂereeomele*mv
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The multi-level models are used to integrate household, community, and regional
variables that impact household decision-making and hence the mapped LCLU patterns at the
farm level. The spatial simulations are developed through CA approaches at the annual and
decadal scales. Linear and non-linear responses or “critical landscapes” are studied to model the
ecological responses to a range of spatial patterns of LCLU derived through hypothetical,
modeled, and observed conditions. The multi-level models are assessed through statistical
measures of model performance, whereas the derived CA patterns are compared to the actual
patterns represented in the satellite time-series and assessed through image change-detections,
change trajectories or pixel histories, and summary correlations and pattern metrics for
comparisons of expected vs. observed LCLU patterns. System behaviors are interpreted within a
policy-relevant context by comparing simulated LCLU scenarios to targeted land management
outcomes. Multiple LCLU change scenarios are developed around defined policy goals. Model
convergence and variable sensitivity are examined relative to the LCLU patterns, model
variables, and policy goals and expectations.

Specific areas of research are briefly described below:

(a) Longitudinal studies examining socio-demographic and other contextual factors are vital to
understanding landscape change. Landscape structure, function, and change were assessed for
the northern Ecuadorian Amazon by examining the composition and spatial organization of
deforestation, agricultural extensification, and secondary plant succession at the farm level in
1990 and 1999 through the integration of data from a satellite time-series, a longitudinal
household survey, and GIS coverages. Pattern metrics were calculated at the farm level through
the generation of a hybrid land use and land cover (LCLU) digital classification of Landsat
Thematic Mapper (TM) data. Population, labor, and other household variables were generated
from a scientific sample of survey farms or fincas interviewed in 1990 and resurveyed in 1999.
Topography, soils, distance, and geographic accessibility measures were derived for sample
farms through a GIS as well as qualitative assessments from household surveys. Generalized
linear mixed models (GLMMs) were generated for 155 and 157 fincas in 1990 and 1999,
respectively, using pattern metrics at the landscape level as dependent variables, and biophysical,
geographical, and socio-economic/demographic variables as independent variables. The models
were derived to explore the changing nature of LCLU at the finca level by assessing the variation
in the spatial structure or organization of farm landscapes in 1990 and 1999. Results indicate
rapid population growth causing substantial subdivision of plots, which in turn has created a
more complex and fragmented landscape in 1999 than in 1990. Key factors predicting landscape
complexity are population size and composition, plot fragmentation through subdivision,
expansion of the road and electrical networks, age of the plot-{1990-erby}, and topography. Fhe
rResearch results demonstrates that the process of combining data from household surveys,
satellite time-series images, and GIS coverages provide an ideal framework to examine
population—environment interactions, and that the statistical models developpresented are
powerful tools to combine such data in an integrated way.

(b) Multi-thematic and spatially-explicit data were combined from a longitudinal socio-economic
and demographic survey conducted in 1990 and 1999, GIS coverages of resource endowments



and geographic accessibility, and a classified Landsat Thematic Mapper (TM) satellite time-
series. The goal was to combine such data with expert knowledge, a set of analytic results, and
dynamic modeling approaches to describe, explain, and explore the causes and consequences of
LCLUC in the northern Oriente region of the Ecuadorian Amazon. First, a cellular automaton
(CA) model representing LUCC was developed using a time-series of remotely sensed Landsat
TM images for a 90,000 ha intensive study area (ISA) within the region and calibrated using
alternate images from the time-series. The classified images were linked to spatially-referenced
biophysical and socio-economic coverages used as input data, and then combined with “rules”
derived from empirical analyses. Second, the CA model was used in dynamic simulations to
explore LCLUC as both causes and consequences of: (a) road development, (b) agricultural
extensification and land abandonment, (c) major shifts in world markets and crop prices, and (d)
urban expansion of the central city, Lago Agrio, within the region. Sheowld-wesay-the felowing
sentenee? Finally, Complexity Theory was explored within the spatial and temporal dynamics
associated with population-environment interactions, particularly, deforestation and subsistence
and commercial cultivation of agricultural crops on lands made accessible by petroleum
company-built roads and the corresponding in-migration of spontaneous colonists beginning in
the late 1960s. This research contributes to the study of population-environment interactions in a
frontier environment, and examines how dynamic and complex systems can be modeled using
cellular automata-based spatial simulations.

(c) tsnt—this—nst-instead?-Geographic phenomena derive from nonlinear interactions among
heterogeneous agents across space-time scales and can be characterized as complex systems.
Such complex systems call for the perspectives of complexity theory. Complexity theory offers
richer insights, particularly, for dynamic systems, including land use and land cover dynamics
and ecological dynamics. Recent development of computational framework such as cellular
automata and agent-based modeling developed in tandem with this paradigm. The principles of
complexity theory and its application on geographic research were examined. An analysis of
treeline advance in an alpine ecotone was described which reveals endogenous fractal dynamics
in power laws showing Self-Organized Complexity in power laws in space and time. Further, we
examined how the principles elucidated at treeline could help understand land-use/land-cover
change dynamics in Amazonian Ecuador, where the spatial pattern of deforestation resulting
from nonlinear relationships with feedbacks also follows power laws. Complexity theory is
useful for generating hypotheses of geographic phenomena where systems have spatially
mediated positive feedbacks.

(d) Ecuador had the highest deforestation-in South America between 1990 and 2000, with most
of the forest clearing occurring in the Amazon. While tThere have been several studies of that

explain-the factors driving deforestation, hewever-the study of successional forests has received
little attentlon In the Ecuadorlan Amazon studv remon of mlqrant colonlsts e

spaees—'FheFefete—demographlc and souoeconomlc changes over the past three decades have
been drivinge the development of successional vegetation. The objectives of this sub-study are
to: (a) quantify the extent, rate, and pattern of forest regeneration; and (b) model itsthe

demographlc and souoeconomlc dnvers ef—fetest—sueeessqenend—the—landseape—stmt&ef—land
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series to estimate extent, rate, and pattern of secondary successional forest. Longitudinal
household survey data (1990 and 1999) and a community survey (2000) are also used to explore
demographic and socioeconomic drivers of regeneration. Multivariate statistics are used to
establish the significant relations between succession rates and patterns and socioeconomic and
demographic drivers, within the context of a frontier environment, with implications for —Fhe
research-wil-beframed-within-environmental policy and management as-informs-guestiens-of

develepmentand-conservation.

2. Narrative of 2004 Workplan:

The tropical rainforest of northeastern Ecuador is an area of complex interactions among
a number of important and diverse stakeholders -- (a) spontaneous colonists who have in-
migrated from other regions of the country and settled on household farms; (b) newly emerging
communities and market centers that arehave consolidatinged services, providingeffe off-farm
employment to colonists, and influencingaffeet land use/land cover (LULC) through direct and
indirect ways; (c) |nd|genous people who follow traditional subsistence practices, but are
increasingly affected by increasing the—rise—of-commercialization of their agriculture, oil
production within their histerical-territories, and an ongoing transition to a consumer-market
based economy; (d) oil companiesexpletters which-whe have built roads and laid pipelines for
petroleum extraction in both colonist and indigenous areas; and (e) conservation and protected
areas established by the government to impeded development and retain biodiversity in a rapidly
transforming frontier environment.

The greatest changes on the land are those created by agricultural colonists following in
the wake of oil exploration who gained access on roads that made isolated forest domainsareas
accessible for development. However, interactions among the actors above greups—and-the

%gmns—that—they—ve—se&led—are complex Qartly because of ffeedbacks—leetween—spaﬂal—pa%tems

Feedleaeks WhICh altereens#ecm—the changes in LULC Iey—wewmg—the#eas—systemeynamle&m
state space. Thustrthis—way, properties emerging from local non-linear feedbacks (such as

power-law distributions of land change in space and time and regional linear correlations)
constrain the evolving patterns of land use. We hypothesize that critical points in the spatial
structure of LULC patterns and feedbacks have produced a system with potential alternative
states and dynamics characterized by phase changes. Fundamental questions revolve around (a)
rates, patterns, location, and mechanisms of deforestation and agricultural extensification and
intensification by spontaneous colonists and indigenous communities, urbanization patterns and
road accessibility, conservation forests, and feedbacks between LULC patterns and processes, (b)
identification of critical thresholds and feedbacks that alter the trajectories of LCLU patterns, and
(c) uncertainties between LULC change patterns and processes due to system dynamics._This
project is exammmq these questions.




endowments-Okbut-dup-ofabeve— Using logistic regression and multilevel models, the data
are beingw-be integrated to examine LULC decision-making at the household level as the basis
for defining transition or growth rules for eur—cellular automata simulations of LCLU change.
Our agent--based models use data from the surveys and withaetonLCLEU-mapped-by-the-satellite
time-series to produce parameters incorporated in and-simuated-through the CA models, which;
in turn—wAH create additional layers of information for CA model updates.

In sum, our research seeks to understand complex_relationships between #yia human
behavior and land use on a settlement frontier by examineensidering the roles of pesitive
feedbacks in the spatial patterns of LCLU change. We are wilintegratinge exogenous and
endogenous drivers to represent a complex and diverse set of forces and factors operating in the
Ecuadorian Amazon, which together affect LCLU change patterns in fundamental ways. This
work will have important policy implications, which we have positioned ourselves for in 2003
through workshops in the Ecuadorian Amazon and in Quito, and developing a written agreement
with the main policy-makers responsible for the region, ECORAE and the Ministry of
Environment.

Examples of specific research topics for 2004 are briefly described:

(a) Human settlements in frontier environments combine endogenous and exogenous drivers; are
characterized by a number of positive feedbacks between the spatial pattern of settlement and
socio-economic, demographic, and ecological processes; and can be viewed are-deseribed as
complex systems exhibiting emergence, self-organizing processes, and criticality. Using a
longitudinal survey of farms in 1990 and 1999, a community survey in 2000, a satellite time-
series, and GIS coverages of geographic accessibility and resource endowments, CA models will
be developed to examine LCLU dynamics in the northeastern Ecuadorian Amazon. Beginning in
the early 1970s, roads were built by the petroleum companies in the northern Ecuadorian
Amazon to explore and extract oil by laying pipelines. Once the region became accessible, many
families migrated to the region in search of land. Forests were cleared, and farms of about 50- ha
were established to cultivate crops for subsistence and sale. While these small-scale farmers have
been the primary direct agents of land conversion in the region, local communities also affect
LCLU both directly through urban expansion and indirectly through providing off-farm
employment, markets for sale-leeal-consumptien of farm and forest products, and market links to
the global economy. CA models will be developed to assess the effects of urbanization on the
“absorption” of land and the increasing fragmentation of forests and agricultural plots resulting
from increasing accessibility and population growth—threugh—in-migration—-and—high—fertiity
levels. Positive feedbacks between spatial patterns and development precesses—will be
constrained by ecological settings and socio-economic conditions.

(b) Socioeconomic, demographic, geographic and natural resource conditionstane-use-factors are
being currently investigatedwiH-be-used to explain income levels and differences ofameng farm
households in the Ecuadorian Amazon, with important practical implications for improving
farmer livelihoods and policy. It is a considerable undertaking to estimate settler household
incomes from survey data for 1999, and to compare it with earlier estimates for 1990, but this
work has been mostly completed. We arewiH-alse thus now able to comparee the results for 1999
with those found by Murphy et al. (1997) based on the 1990 sample in the same study area, to
study factors responsible for improvements and declines in settler family welfare over time. and




use GIS to determine levels of accessibility and to characterize the spatial distribution and
patterns of income in 1999. We expect that theOur results willare-tikelyto show that income
levels and inequality are is-mairhy-explainedaffected by the-effects-efpopulation growth as well
as the development of roads and local market towns in the Amazon_region, dueboth-teo-high
fertihity-and-continuing-in-migration-with population growth increasingin-extending pressures on
the limited supply of land. Furthermore, increasing population mobility of settler households
manifest mostly in out-migration of children reaching adulthood (another topic of current study)
as a way to diversify risk and income sources has not significantly attenuated poverty in the
Ecuadorian Amazon.

(c) Agricultural expansion on small farms in the tropics has been identified as the primary cause
of global forest clearing. Virtually all frontier dwellers make their living through agriculture.
Variations in land clearing are dependent on farmer trade-offs between agricultural
intensification and extensification (the increase in production per unit area over time and the
expansion of agricultural production to undeveloped land, respectively). Policy itnterventions
aimed at promoting intensification and discouraging extensification can modify farm
management strategies to the benefit of people and forests. Despite a spate of literature on the
determinants of forest clearing on the frontier, we know relatively-little about the determinants of
adopting agricultural intensification strategies and their correlation to LCLUC. This research
examines changes in agricultural intensification in the Northern Ecuadorian Amazon from 1990
to 1999 through novel applications of statistical analysis, and addresses a number of
methodological deficiencies in current research. First, longitudinal data will be used to ascertain
causal mechanisms that can more faithfully inform policy interventions. Related-research to date
drawsmakes inferences based selebyon case studies derived-from cross-sectional data, which
have inherent limitations relative to longitudinal data. Second, we are using prepesea range of
intensification measures derived frombased—dpon household survey responses that-are—able to
deteet{Hyidentify various manifestations of-aetual intensification occurring over time, determine
what are the main factors affecting intensification decisions, and what are the trade-offs with
extensification (or further Iand clearlnq) and—%—means—t&wﬂensqﬁeaﬂen%%d%#%&pply
the-first- Mrulti-level 0 0

vs—e*tensmeauen)—?heseumodels WHLare belnq estlmated to enabl&an assessmem_ef the effects effects
of household, community, and regional demographic, political, socioeconomic, ecological, and
geographical factors oninfluencing household-level changes in pasture-and-crop-extensification
oh-the-ene-hand—and agricultural intensification-en-the-ether. Households in our sample-sample
have now beenare linked to their nearest community, which is itself nested within the influence
spheres of one of four primary “cities” in the region, reflecting the apparent flow of goods and
services from larger to smaller communities and eventually to/from farm households. These
household-community linkages form the basic hierarchical structure of the statistical model and
assist in the formulation of a spatial and temporal neighborhood. One of the underlying themes
for this research, which affects the statistical validity of any-inferences-made, is the extent to
which demographic, socioeconomic, and ecological factors are spatially autocorrelated. Spatial
autocorrelation decreases the amount of information available to test hypotheses. The applied
statistical models arewiH therefore explicitly testing and controlling for ary—autocorrelation

present.




(d) Recent studies on the Amazon have focused on deforestation and changes in land use using
data from remote sensing imagery, and, to a lesser extent, household surveys. The focus has been
on the environmental degradation of tropical forests rather than the living conditions of the
migrant settler families directly responsible for much of the degradation. Our¥his research iswiH
explicitly examininge settler wealth and incomes in the area of most intensive colonization in the
Ecuadorlan Amazon Followmg the dlscovery of petroleum in 1967, oil companies built roads te
which opened the
reglon to massive spontaneous in- mlgratlon of famllles—fremerrg#eareasreharaeten%ed—ley—laek
ofland-and-rural poverty. As a result, settlers cleared forests to establish farms (40-50 ha), where
they planted subsistence and cash crops (coffee) and over time acquired cattle, resulting in
further forest clearing. A representative probability sample of farms was selected in this area of
intense in-migration in 1990 to implement a household survey on land use of colonist families on
408 farm plots. The survey provideds information on agricultural production, inputs, assets,
earnings from off-farm work, net remittances, etc., which permitted determining levels of income
and wealth of all families. ThIS revealed generally Iow |ncome levels, often even Iower than in
places of or|g|n :

mereased—eﬁ—farm—empleyment—and—less—eattle—r&rsmg—ln recent workthts—paper we present

estimates of household incomes and wealth in 1999, and compare them with 1990, to assess
changes in settler family welfare over time, as well as what socioeconomic, demographic, land
use, and other factors explain the difference. As far as we are aware, this has not been done
before in studies of land use in the tropics.

3. Description of any difficulties encountered or any issues to resolve (if needed):NA

4. Description of training activities conducted in 2003, including lectures, public outreach,
and short courses:

Through funds granted to the Carolina Population Center through the Fogarty
Foundation, a-proposals wereas developed and funded to have two Ecuadorian collaborators,
Francis Baquero and Bolier Torres, participate in project research and obtain training in remote
sensing, GIS, ecological analysis, and demographic survey techniques on the campus of the
University of North Carolina—Chapel Hill within the Carolina Population Center and the
Department of Geography, for a 6-month period beginning in mid-January 2003. In addition,
they participated in a graduate-level seminar in Geography taught by Professor Stephen J. Walsh
on population-environment interactions with an emphasis on landcover/landuse dynamics and
modeling approaches. Professor Richard E. Bilsborrow also participated in the Seminar through
a guest lecture on elements of the Ecuador project, -on— the longitudinal nature and advantages
of the socio-economic and demographic survey and how multi-level models can beare used to
integrate household- and community-level effects in statistical models. Baquero worked mainly
in the Spatial Analysis Lab of the Carolina Population Center on image processing and GIS
activities, while Torres focused en-elements-of-estimating household incomes for 1999 from the




socio-economic and demographic survey data, working with Bilsborrow and a UNC doctoral
student from Brazil. In addition, Baquero accompanied Walsh and the Spatial Team to Ecuador
for summer 2003 field work, and Torres accompanied Bilsborrow to Quito and the Oriente for to
design and implement very successful workshops_and to develop the written agreement with key
government policy institutions, cited above. : : e

The visit of the Spatial Feam-Team to collect additional data in the field also included other
students from the UNC-Department of Geography (Chris Erlien and Carlos Mena), Professor Joe
Messina (a project sub-contractor at Michigan State University) and his doctoral student, as well
as the lead UNC spatial programmer_(Phil Page) and spatial analyst (Brian Frizzelle). Data were
collected to validate LCLU classifications and fractional cover classifications. Erlien, funded
through other sources, also attended a short course for Spanish language training in Ecuador
following the field work.

Conference Presentations:
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Carr, D., R.E. Bilsborrow, A.F. Barbieri. 2003. Population, Agricultural Land Use and the
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6. The LBA-ECO Program Manager strongly supports the goal articulated in November
by the LBA Science Steering Committee in Fortaleza that all LBA publications be linked to
data sets registered in the LBA DIS.

Data sets and related publications {BO-NOTFEBHHERE}):

Data Set Title: 1999 Household Survey in the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Social/Ecuador_socioec_surveys.doc
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Social/Esposa_household.pdf
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Social/Jefe_household.pdf



Data Set Title: 2.5D Morphogenesis: Modeling Landuse and Landcover Dynamics in the
Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):

Data Set Title: Boundary for the North ISA in Ecuador

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/bnd_nisa.e00

Data Set Title: Boundary of the Cuyabeno Wildlife Reserve

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/cuyabeno.e00

Data Set Title: Boundary of the East ISA in Ecuador

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/bnd_eisa.e00

Data Set Title: Boundary of the South ISA in Ecuador

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/bnd_sisa.e00

Data Set Title: Boundary of the Southwest ISA in Ecuador

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/bnd_swisa.e00

Data Set Title: Boundary of the Yasuni National Park

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/yasuni.e00

Data Set Title: Community locations in the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Shapefiles/communities_primary_shp.zip

Data Set Title: Detailed Plot Data for Fincas (farms) from the Northern Ecuadorian Amazon
1999 Household Survey

Related Publications: None currently listed

Data Download URL(S):

Data Set Title: Digital Elevation Model for Ecuadorian Eastern Intensive Study Area



Related Publications: None currently listed
Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/east_dem.e00

Data Set Title: Digital Elevation Model for Ecuadorian Northern Intensive Study Area
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/north_dem.e00

Data Set Title: Digital Elevation Model for Ecuadorian Southern Intensive Study Area
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/south_dem.e00

Data Set Title: Eastern Intensive Study Area Terrain Aspect

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/east_aspect.e00

Data Set Title: Eastern Intensive Study Area Terrain Slope

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/east_slope.e00

Data Set Title: Ecuador National Boundary

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/bdr_ecuador.e00

Data Set Title: Ecuador Provincial Boundaries

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/ec_provinces.e00

Data Set Title: Elevation Contour Vectors for the East Intensive Study Area in Ecuador
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/ctr_east.e00

Data Set Title: Elevation Contour Vectors for the North Intensive Study Area in Ecuador
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/ctr_north.e00

Data Set Title: Elevation Contour Vectors for the South Intensive Study Area in Ecuador
Related Publications: None currently listed



Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/ctr_south.e00

Data Set Title: Elevation Points for the North Intensive Study Area in Ecuador
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/pt_north.e00

Data Set Title: Elevation Points for the South Intensive Study Area in Ecuador
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/pt_south.e00

Data Set Title: Household and Finca GPS Data from the 1999 Northern Ecuadorian Amazon
Household Survey

Related Publications: None currently listed

Data Download URL(S):

Data Set Title: Land Use Land Cover Classification (1986) for the East Intensive Study Area in
the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class86_eisa.e00

Data Set Title: Land Use Land Cover Classification (1996) for the East Intensive Study Area in
the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class96_eisa.e00

Data Set Title: Land Use Land Cover Classification (1996) for the Southwest Intensive Study
Area in the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class96_swisa.e00

Data Set Title: Land Use Land Cover Classification (1999) for the East Intensive Study Area in
the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class99_eisa.e00

Data Set Title: Land Use Land Cover Classification (1999) for the Southwest Intensive Study
Area in the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
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ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class99_swisa.e00

Data Set Title: Major Cities in the Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Shapefiles/oriente_cities_poly_shp.zip

Data Set Title: Northern Ecuadorian Amazon Aerial Photographs (1979 and 1990)
Related Publications: None currently listed
Data Download URL(S):

Data Set Title: Northern Ecuadorian Amazon Hydrography (1:250,000 - PROFORS)
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/hy_profors.e00

Data Set Title: Northern Ecuadorian Amazon Landsat MSS Imagery (1973 - 1987)
Related Publications: None currently listed
Data Download URL(S):

Data Set Title: Northern Ecuadorian Amazon Landsat TM Imagery (1984 - 2002)
Related Publications: None currently listed
Data Download URL(S):

Data Set Title: Northern Ecuadorian Amazon Morphology and Edaphology
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/morfo.e00

Data Set Title: Northern Intensive Study Area 1986 LULC Classification (General)
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class86_nisa.e00

Data Set Title: Northern Intensive Study Area 1989 LULC Classification (General)
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class89_nisa.e00

Data Set Title: Northern Intensive Study Area 1996 LULC Classification (General)
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class96_nisa.e00

Data Set Title: Northern Intensive Study Area 1999 LULC Classification (General)
Related Publications: None currently listed



Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class99_nisa.e00

Data Set Title: Northern Intensive Study Area Terrain Aspect

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/north_aspect.e00

Data Set Title: Northern Intensive Study Area Terrain Slope

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/north_slope.e00

Data Set Title: Point Elevations for Ecuadorian Eastern Intensive Study Area
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/pt_east.e00

Data Set Title: Road network for Northern Ecuadorian Amazon

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/trn_oriente03.e00

Data Set Title: Sample Fincas (farms) from the Northern Ecuadorian Amazon 1999 Household
Survey

Related Publications: None currently listed

Data Download URL(S):

Data Set Title: Southern Intensive Study Area 1986 LULC Classification (General)
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class86_sisa.e00

Data Set Title: Southern Intensive Study Area 1996 LULC Classification (General)
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class96_sisa.e00

Data Set Title: Southern Intensive Study Area 1999 LULC Classification (General)
Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/class99_sisa.e00

Data Set Title: Southern Intensive Study Area Terrain Aspect
Related Publications: None currently listed
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Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/south_aspect.e00

Data Set Title: Southern Intensive Study Area Terrain Slope

Related Publications: None currently listed

Data Download URL(S):
ftp://Iba.cptec.inpe.br/lba_archives/LC/LC-01/Erlien/Coverages/south_slope.e00

7. List of publications (2003-2004) in the primary scientific literature (in print, in press,
and submitted) directly funded by NASA's LBA-ECO component.

Barbieri, A.F. 2003. Comment on “Proximate Causes and Underlying Driving Forces of Tropical
Deforestation”, published by Helmut Geist and Eric Lambin (2002) in Bioscience 52(2):
143-150. Expert Panel on Population and Deforestation, Population and Environment
Research Network.

Fox, J., Rindfuss, R.R. Walsh, S.J., Mishra, V. (editors). 2003. People and the Environment:
Approaches for Linking Household and Community Surveys to Remote Sensing and GIS.
Kluwer Academic Publishers: Boston, 319p.

Frizzelle, B.G., Walsh, S.J., Erlien, C.M., Mena, C.F. 2003. Collecting Control Data for Remote
Sensing Applications in the Frontier Environment of the Ecuadorian Amazon. Earth
Observation Magazine, 12 (7): 20-24.

Frizzelle, B.G., Walsh, S.J., Erlien, C.M., Mena, C.F., Baquero, F.D. 2003. Establishing Control
in a Frontier Environment: The Case of the Ecuadorian Amazon. Proceedings, American
Society for Photogrammetry and Remote Sensing, Anchorage, Alaska (CD-ROM).

Rindfuss, R.R., Walsh, S.J., Mishra, V., Fox, J., Dolcemascolo, G.P., 2003. Linking Households
and Remotely Sensed Data: Methodological and Practical Problems. In: People and the
Environment: Approaches for Linking Household and Community Surveys to Remote
Sensing and GIS, (J. Fox, R.R. Rindfuss, S.J. Walsh, V. Mishra, editors), Kluwer
Academic Publishers: Boston, 1-29.

Walsh, S.J., Bilsborrow, R.E., McGregor, S.J., Frizzelle, B.G., Messina, J.P., Pan, W.K.T.,
Crews-Meyer, K.A., Taff, G.N., Baquero, F.D. 2003. Integration of Longitudinal
Surveys, Remote Sensing Time-Series, and Spatial Analyses: Approaches for Linking
People and Place. In: People and the Environment: Approaches for Linking Household
and Community Surveys to Remote Sensing and GIS, (J. Fox, R.R. Rindfuss, S.J. Walsh,
V. Mishra, editors), Kluwer Academic Publishers: Boston, 91-130.

Walsh, S.J. and Welsh, W.F., 2003. Approaches for Linking People, Place, and Environment for
Human Dimensions Research. GeoCarto International 18(3): 51-61.

Pan, W., S.J. Walsh, R.E. Bilsborrow, B. Frizzelle, C. Erlien, F. Baquero. 2004. Farm-Level
models of Spatial Patterns of Land Use and Land Cover Dynamics in the Ecuadorian
Amazon. Agriculture, Ecosystems and Environment, in press.

Rindfuss, R.R., Turner Il, B.L., Entwisle, B., Walsh, S.J., 2003. Land Cover/Use and Population.
Land Change Science: Observing, Monitoring, and Understanding Trajectories of
Change on the Earth's Surface (G. Gutman, editor), Kluwer Academic Publishers, in
press.

Rindfuss, R.R. Walsh, S.J., Turner Il, B.L., Moran, E.F., Entwisle, B., 2003. Linking Pixels and
Pixels. Land Change Science: Observing, Monitoring, and Understanding Trajectories of
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Change on the Earth's Surface (G. Gutman, editor), Kluwer Academic Publishers, in
press.

Walsh, S.J., Crews-Meyer, K.A., Crawford, T.W., Welsh, W.F. 2004. Population and
Environment Interactions: Spatial Considerations in Landscape Characterization and
Modeling. Scale and Geographic Inquiry: Nature, Society, and Method (R. McMaster
and E. Sheppard, editors), Blackwell Publishers, in press.

Walsh, S.J., Evans, T.P., Turner Il, B.L., 2004. Population-Environment Interactions with an
Emphasis on LULC Dynamics and the Role of Technology. In: Technology and
Geography: A Social History (S.D. Brunn, S. Cutter, JW. Harrington, Jr., editors),
Kluwer Academic Publishers, in press.

Walsh, S.J., Messina, J.P., Zonn, L. 2004. Deforestation of the Ecuadorian Amazon:
Characterizing Patterns and Associated Drivers of Change. WorldMinds (Warf, B.,
Janelle, D., Hansen, K., editors). Association of American Geographers, in press.

Bilsborrow, R.E., A. Barbieri, W. Pan, 2004. Changes in Population and Land Use over Time in
the Ecuadorian Amazon. Submitted-to-Acta Amazonica (Brazil), in review.-

Malanson, G.P.,Y. Zeng, S.J. Walsh. 2003. Complex Frontiers in the Ecuadorian Amazon.
Environment & Planning A, in review

Mena, C.F., R.E. Bilsborrow, M.E. McClain. 2003. Socioeconomic drivers of deforestation in
the Napo Basin of Ecuador. Environmental Management, in review.

Messina, J.P. and Walsh, S.J., 2003. Dynamic Spatial Simulation Modeling of the Population-
Environment Matrix in the Ecuadorian Amazon. Environment and Planning B, in review

Pan, W.K.Y., R.E. Bilsborrow, L. Murphy, 2004. Household Socio-demographic and Ecological
Factors Affecting Land Use in the Northern Ecuadorian Amazon. Submitted—to
Demography, in review.-

8. Any other publications that you would like to include (e.g. commentaries, letters to the
editor, articles in popular magazines): NA

9. Participants: Please indicate in the ""People to Remove from LC-01" section any people

listed below who are no longer participating with your team. In the ""People to Add to LC-
01" section, please give the name and email address of any person currently participating

with your team but who is not listed below.

Name: Francis D. Baquero
Email: fdbt@hotmail.com
Citizenship: ECUADOR

Name: Alisson F. Barbieri
Email: barbieri@email.unc.edu
Citizenship: Brazil

Name: Richard E. Bilsborrow
Email: richard_bilsborrow@unc.edu
Citizenship: USA

Name: Laura P. Boschini



Email: boschini@email.unc.edu
Citizenship: USA

Name: Jason L. Bremner
Email: joremner@email.unc.edu
Citizenship: USA

Name: Christine M. Erlien
Email: erlien@email.unc.edu
Citizenship: USA

Name: Brian G. Frizzelle
Email: brian_frizzelle@unc.edu
Citizenship: USA

Name: Clark Gray
Email: cgray@email.unc.edu
Citizenship: USA

Name: Carlos Mena
Email: mena@email.unc.edu
Citizenship: Ecuador

Name: Joseph P. Messina
Email: jpm@msu.edu
Citizenship: USA

Name: William Pan
Email: wpan@bios.unc.edu
Citizenship: USA

Name: Alicia Ruiz
Email: aruiz@cepar.org.ec
Citizenship: Ecuador

Name: Stephen J. Walsh
Email: swalsh@email.unc.edu
Citizenship: USA

People to Remove from LC-01:
Name: Laura P. Boschini

Email: boschini@email.unc.edu
Citizenship: USA



Name: Alicia Ruiz
Email: aruiz@cepar.org.ec
Citizenship: Ecuador

People to Add to LC-01:

Name: Eduardo Arguello
Email: earguelle@cepar.org.ec
Citizenship: Ecuador

Name: Galo Medina
Email: direccion@ecociencia.org
Citizenship: Ecuador

Name: David Romo
Email: david@mail.usfq.edu.ec
Citizenship: Ecuador

Name: George P. Malanson
Email: george-malanson@uiowa.edu
Citizenship: USA

Name: Kelley A. Crews-Meyer
Email: kacm@uts.cc.utexas.edu
Citizenship: USA
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