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This work centers on 

exploring the efficacy and difficulties of collaboratively developing 

a systems-architecture-informed, 

multidisciplinary GIS decision support system 

for sustainable development applications 

that makes significant use of remote observation data. 
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Goals

● Leverage power of these technical fields
● Target specific smaller communities than is common
● High level of stakeholder involvement and collaboration
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sustainable development
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Campbell, Scott. “Green Cities, Growing Cities, Just Cities? Urban Planning 
and the Contradictions of Sustainable Development.” Readings in Planning 
Theory, edited by Susan Fainstein and James DeFilippis, 4th ed., 
Wiley-Blackwell, 2016
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systems engineering & sustainability

de Weck, Olivier L., et al. Investigating Relationships and Semantic Sets amongst System Lifecycle Properties (Ilities). Working Paper, Massachusetts 
Institute of Technology. Engineering Systems Division, Mar. 2012. dspace.mit.edu, https://dspace.mit.edu/handle/1721.1/102927.
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systems engineering & planning/development

Reid, Jack, and Danielle Wood. “Systems Engineering Applied to Urban Planning & Development: A Review & Research Agenda.” Systems Engineering, 2022.
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geospatial information system (GIS)
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EVDT Framework Elements

1. Systems Architecture Framework (SAF)
2. Collaborative development of the decision-support system (DSS)
3. Environment-Vulnerability-Decisionmaking-Technology perspective
4. Interactive DSS
5. Reuse and capacity building
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CS1: Massachusetts Cranberry Farming & Bog Restoration

Photos taken by Glorianna Davenport and Kirsten Foresto
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CS2: Pekalongan Coastal Flooding and Subsidence
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CS3: Invasive Plant Management on Lake Nokoué
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1) Systems Architecture Framework (SAF)
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1) Systems Architecture Framework (SAF)
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1) Systems Architecture Framework (SAF)
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2) Collaborative Development
● Online code repositories
● Remote community meetings
● In-person collaborative work
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● What is happening in the natural environment?
● How will humans be impacted by what is happening in the natural environment?
● What decisions are humans making in response to environmental factors and why?
● What technology system can be designed to provide high quality information that supports 

human decision making?

3) EVDT
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4) Interactive DSS - CS 1 Cranberry Bogs
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4) Interactive DSS - CS2 Pekalongan Flooding
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5) Reuse & Capacity Building
● Building off the collaborative development process
● Tutorial sessions
● Direct code reuse
● Significant more work required
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Intended Applications & User Types
● Geographics scale: Municipality to small province
● Temporal scale: Months to decades
● Potential Uses

○ Inform sustainable development policies
○ Educate on connections between EVDT domains
○ Facilitate comparison of remote sensing data products
○ Facilitate evaluation of new sensing technology architectures
○ Facilitate scientific research on ecosystem services and 

environmental impacts
○ Provide a basis for DSS effectiveness studies
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Ongoing Efforts
● Develop a robust and reusable code base
● Put in place a solid development pipeline
● Expand participatory access
● Conduct critical evaluations of the framework and individual 

applications



Project Page: 
https://www.media.mit.edu/events/evdt-community-meeting-june-2022/

Contact Information:

jackreid@mit.edu

https://twitter.com/Jack_B_Reid
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CS1: Massachusetts Cranberry Farming and Bog 
Restoration
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CS2: Pekalongan Coastal Flooding and Subsidence
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CS3: Invasive Plant Management on Lake Nokoué



geospatial information system (GIS)
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Some Pre-Pandemic EVDT Applications

Mangroves in Rio de Janeiro Water Hyacinth in Benin

Mining in Ghana

Map adapted from the Nations Online Project.
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A. Policy Design

B. Technology Design
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Vida Decision Support System
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Vida DSS International Network

Rio de Janeiro, Brasil Luanda, Angola

Java & Sulawesi, Indonesia

Boston, USA

Querétaro, México

Región Metropolitana de 
Santiago, Chile

Map adapted from the Nations Online Project.
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Brasil México Indonesia

Chile Angola
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Identify Needs & Inform 
System Architecture

Surface & Integrate 
Data Products

Refine Prototype DSS

Evaluate Prototypes

c

● Weekly/Biweekly 1-on-1 
meetings

● Monthly full network meetings
● Online collaboration

○ Data Repositories
○ Github
○ Browser-based DSS

Stakeholder Involvement
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