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Developing future land use 
scenarios for the  

Delaware River Basin 

http://drbproject.org 



35,000 sq.km (13,500 sq.mi ) 

4 states, 43 counties 

8.2 million residents 

3.6 million jobs* 

Provides water resources and 
ecosystem services to more than  
15 million people (5% of US pop.) 

Delaware River Basin (DRB) 



•  Many waterways do not 
meet the “fishable and 
swimmable” Clean Water 
Act requirements 

•  Population growth and 
associated land cover 
change are a concern for 
water supply and quality 

•  Climate change and sea 
level rise 

Grand Challenges 





•  Nature Conservancy 
•  Pinchot Institute 
•  Open Space Institute 
•  National Park Service 
•  Delaware River Basin Commission 
•  Upper Delaware Council 
•  Delaware Valley Regional 

Planning Commission 
•  and others… 

Clusters & Stakeholders 
Delaware 

River 
Basin 

More than 50 leading nonprofits have 
joined together, aligning priorities for 

land protection and restoration projects 
and assessing water quality impacts. 

 
 The Academy of Natural Science is 

leading the DRWI’s science. 



•  Forums 
•  2013 Science of Sourcewater Workshop 
•  Common Waters Fund 
•  Delaware River Basin Commission 

•  Identified needs: 
•  High resolution land use/land cover 

mapping and monitoring 
•  Land use/land cover change forecasting 
•  Land cover/climate interactions 

Basin-wide data needs 



To help decision-makers think 
holistically about the DRB 

1.  Listen to stakeholders, read, 
and mine their data 

2.  Produce high resolution land 
cover data 

3.  Develop useful modeling tools 
4.  Conduct a feasibility study to 

gage interest in long-term land 
cover change monitoring 

 





Final product will have 
expanded classes: 
emergent wetlands, 

scrub/shrub, and 
impervious surfaces 
under tree canopy 



To help decision-makers think 
holistically about the DRB 

1.  Listen to stakeholders, read, 
and mine their data 

2.  Produce high resolution land 
cover data 

3.  Develop useful modeling tools 
4.  Conduct a feasibility study to 

gage interest in long-term land 
cover change monitoring 

 



Our approach to forecasting land use change: 

Community driven 
u  What do stakeholders value? 
u  Iterative 

Data driven 
u  Reflect current trends 
u  Best available forecast data 

Scenario approach 
u  To inform CA-based simulation models 

The Watershed in 2070 



Scenarios are plausible stories about the 
possible futures and range of changes that 
could occur 

The Watershed in 2070 

WAYS TO THINK ABOUT PLANNING IN BUFFALO NIAGARA - One Region Forward Guidebook  



Model socio-economic 
and environmental drivers 
of urban land change. 

u  Suitability layers for CA 
model calibration 

Incorporate best 
available population and 
employment forecasts. 

Forecasts of climate 
change, sea level rise 

àIterative 

Quantitative 

What are current 
strengths and 
weaknesses; future 
threats and opportunities 

u  Focus groups 
u  Surveys 

Storylines 
u  Future development 

catalysts 
u  Catalysts for future land 

protection 

àIterative 

Qualitative 

Approach to scenarios 



Related efforts 
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Five workshops held between    
Oct. 2015 – Feb. 2016 

Watershed identity & 
scenario workshops 

Philadelphia, PA 

Dover, DE 

Reading, PA 

Washington, NJ 

Narrowsburg, NY 

60 participants 



Pre-workshop survey 
u  Perception of watershed identity 

(fragmented or cohesive) 
u  Importance of watershed planning 

Introductions and ice-breaker 

Overview of the watershed 

Modified Strength-Weakness-Threats-
Opportunities (SWOT) exercise 

 

Workshop format 



Introduction: physical setting 

People & housing 

Economics & commuting patterns 

Recent land use change trends 

 

What do the data tell us? 

Fragmented or cohesive 
regional identity? 

Watershed-wide 
planning? 



Draw 

Point 

Annotate 

Make lists 

Discuss 

A modified SWOT 
analysis 



Outcomes 
Annotated maps 

Report outs 



Data analysis 

Text data mining, analysis, and visualization 
u  Words, themes 
u  Frequency, cluster analysis 
u  Word clouds, dendrograms 



We’ve learned: 

Workshops, by  
word similarity 

Reading 

Washington 

Dover 

Narrowsburg 

Philadelphia 

Reading 

Washington 

Dover 

Narrowsburg 

Philadelphia 

Workshops, by 
theme similarity 



We’ve learned: 

Participant groups, 
by word similarity 

Dover 3 
Reading 1 

Reading 2 

Washington 1 

Dover 2 

Washington 2 

Dover 1 

Narrowsburg 2 
Philadelphia 1 

Philadelphia 2 
Narrowsburg 1 

Narrowsburg 3 



We’ve learned: 

Themes, by  
word similarity 

Energy 
Sustainability 
Event 

Agriculture 

Demographics, population, health 

Funding 
Technology & data 

Infrastructure 
Transportation 

Laws, projects, policies 
Climate change & weather 

Water 
Waste & contamination 

Economy 
Development 

Planning 
Education, identity, and perception 
Organization, governance, and politics 
Natural resources 

Recreation & accessibility 
Tourism 



We’ve learned about  
strengths and weaknesses … 



We’ve learned about  
opportunities and threats… 



u  New/expanded transportation infrastructure 
u  New transportation technology 
u  Casinos & expanded tourism 
u  Population growth (natural increase, 

domestic and international migration, climate 
refugees) 

u  Expansion/improvement of cell & wifi service 
u  New energy infrastructure 
u  Development of new energy resources 
u  Change in real estate taxes 

Catalysts for future development 



u  Protective land acquisitions  

u  New incentives (or regulations) to protect 
water resources 

u  New incentives (or regulations) to foster 
“smart growth” style of development 

u  Monetize ecosystem services 

Catalysts for future protection 



u  Current trends/baseline 
u  Regional self-reliance 
u  Opportunistic growth 
u  Forest and infrastructure 
u  Build up, not out 
u  What if we don’t (or didn’t) protect land 
u  Improved technology/infrastructure 
u  National emergency 

Scenario ideas 



Conduct online survey 

Draft scenario storylines (spring 2016) 

Finalize scenario storylines (summer 2016) 

Generate scenario forecasts (fall/winter 2016) 

What’s next? 



The SLEUTH Wizard: Python 
scripts to automate the 
SLEUTH urban growth model 

Alfonso Yáñez (Shippensburg U) 
Claire A Jantz (Shippensburg U) 
Tiernan Erickson (Census Bureau) 

 

Monday 6:00pm to 8:00pm 
Windsor Ballroom 

Can afforestation and forest 
conservation save the 
Chesapeake Bay? 

Peter R Claggett (USGS) 
Sally W Claggett (USFS) 
Fred M Irani (USGS) 
Quentin Stubbs (USGS) 
Renee L Thompson (USGS) 

Monday, 2:00pm to 2:20pm 

Related work 

Coming up next! 
Poster # 40 



Primary productivity trends of human-managed 
high-altitude cushion bogs (bofedales) in the 
Central Andean Puna, 2001-2013? 

Paul Marr (Shippensburg U) 

Claire Jantz (Shippensburg U) 

Wednesday, 11:00am to 11:20am 

also … 



http://drbproject.org 
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