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e A non-profit research center at Clark University

Close links to the Graduate School of Geography, the
Department of International Development, Community and
Environment and the Marsh Institute

Clark labs:

e Purpose of developing Geographic/Earth System Information
technology to address the needs of effective decision making
for social and environmental security and sustainable
development.

Given these goals, our activities have been
primarily focused on four areas:

Software Development

Analytical Research

Applications Research

Technology Transfer
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University-based partners that provide assistance through consulting services, training, user

meetings, conferences, workshops, translations, and so on. They are also important partners
in providing beta testing and feedback on software development.
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Supporting GIS for Ecosystem Services

Although there exist multiple tools for mapping and valuation of Ecosystem services,
these tools require specific data inputs that need to be developed in advanced.

These input layers to ES tools include for example:

Land Use / Land cover data for current and future dates
Climate

Slope

Watersheds

All these inputs are easily developed with tools within a GIS-IP system



® Broad spectrum GIS and Image Processing System
e Primarily raster
e Canimport —export and convert between at types
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Support for land cover mapping
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IDRISI Image
Processing System

IDRISI includes a full image processing
suite for image classification

Pre-processing tools
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IDRISI Image Processing System

IDRISI includes the largest suite of unsupervised and supervised image classifiers in
the industry, as well as soft and hard classifiers.
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Figure 5.
classes.

IDRISI Image Processing System

Final classification of the Southern Yucatan Peninsula showing the 14
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IDRISI Image Processing System
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IDRISI Image Processing System
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IDRISI Image Processing System

Segment-based Classification




Land Change Modeler
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Land Change Modeler
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Land Change Modeler: Change Prediction
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Land Change Modeler: Validation
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Land Change Modeler: REDD Forest Carbon Accounting
with BioCF
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REDD National Planning: OSIRIS impact of policy on REDD
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Maxent version 3.3 3e. If you would like to do further analyses, the raw data used here is linked to at the end of this page.
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The following picture shows the omission rate and predicted area as a function of the ¢ lative threshold. The omission rate is is
calculated both on the training presence records. and (if test data are used) on the test records. The omission rate should be close
to the predicted omission. because of the definition of the cunmilative threshold.
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The next picture is the receiver operating characteristic (ROC) curve for the same data Note that the specificity is defined using
predicted area, rather than true commission (see the paper by Phillips, Anderson and Schapire cited on the help page for discussion
«of what this means). This implies that the maximum achievable AUC is less than 1. If test data is drawn from the Maxent distribution
itself. then the maximum possible test AUC would be 0.959 rather than 1: in practice the test AUC may exceed this bound.
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About the Ecosystem Services Modeler

The Ecosystem Service Modeler (ESM) is closely based on the InVEST
toolkit developed by the Natural Capital Project - 3 patnership between
the Wood's Institute for the Environment at Stanford University, The
Mature Conservancy, the World Wildlife Fund and the Institute on the
Environment at the University of Minnesota. In a few instances we have
maodified the INVEST models when the underlying procedures in the
Clark Labs software constellation offer added value. In all cases,
however, the fundamental spirit and algorithmic procedures developed
by the MNatural Capital Project have been maintained. While the InVEST
documentation available on-line from the Matural Capital Project is
equally relevant to the implementation in ESM, it should be noted that
there may be version differences between the two implementations.
Reference should primarily be made to the documentation in ESM and
all technical inquiries regarding the use of this software should be
directed to Clark Labs.

This software implementation has been made possible through the
generous support of the Gordon and Betty Moore Foundation and
through a memorandum of understanding with the Natural Capital
Project. We greatly appreciate the enthusiastic support of both
organizations in the development of this project.
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Multi-Objective Decision Modeler
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Integrated system that simplifies the process of:
Input data generation
Analysis of ecosystem services
Evaluation of impacts
Decision Making

By having everything integrated there is no need of importing- exporting between
different software.
All models are documented and referenced. Help, manual, tutorials, customer support

By having the tools within the software allows flexibility in data imputs. Moreover we
have a macro modeler interface and an API for development of new tools.

Tools for resampling, upscaling and downscaling, and disaggregation of data.
Lower level and upper level tools allows the use by people with different skills.
Many modules for future scenarios (climate and land cover)

No open source, no free ware- LOW COST (we are non-profit)... BUT there is no need of
other supporting software



