al 3

Developing future land use
scenarios for the
Delaware River Basin

Claire Jantz, PhD Project lead

Scott Drzyzga, PhD, GISP  Co-investigator Center fOl'. Lan.d. Use
Alfonso Yanez Morillo Research analyst SaH';gaNSngE%L?\ggﬂity
Antonia Price Project coordinator

Joshua Barth Student fellow E hﬂ'p://drbprojeci'.org

US-IALE 2016 Annual Meeting Asheville, NC April 4, 2016
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Delaware River Basin (DRB)

35,000 sg.km (13,500 sg.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.)



Grand Challenges
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- Many waterways do not
meet the “fishable and
swimmable” Clean Water
AcCTt requirements

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

- Climate change and sea
level rise

Philadelphia
Int'l Airpo
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Delaware
River

PENNSYLVANIA

Upper Lehigh

Middle Schuylkill

Schuylkill p
Highlands

N1

Brandywine
& Christina

MARYLAND

DELAWARE

Clusters & Stakeholders

Poconos &
Kittatinny

New Jersey
Highlands

NEW JERSEY

Upstream
Suburban
Philadephia

™~ Cohansey

Kirkwood

Aquifer
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- Nafture Conservancy

- Pinchot Institute

- Open Space Institute

- National Park Service

- Delaware River Basin Commission

- Upper Delaware Councill

- Delaware Valley Regional
Planning Commission

- and others...

Iv\ore ‘rhon 50 Ieodmg nonprofl’rs have

lsahgnlng pnorrtl,-es for




Basin-wide data needs

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

ldentified needs:

High resolution land use/land cover
mapping and monitoring

Land use/land cover change forecasting
Land cover/climate intferactions



; 'ﬁr
SHIPPENSBURG
UNIVERSITY

A

ZUSESNG

Chesapeake Bay Program
A Watershed Partnership

Land Use Dynamics
SHIPPENSBURG UNIVERSITY

@DELAWARE RIVER BASIN

2.

. —— - e g — -

Produce high resolution land
cover data
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Letters from the SAL Blogging from the Spatial Analysis Laboratory (SAL) .

Classic Flipcard Magazine Mosaic Sidebar Snapshot Timeslide

Pennsylvania
Statewide High-
Resolution Tree
Canopy

We are thrilled to announce the

first public release of the
Pennsylvania statewide high-
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Delaware Land Cover Data- Coming Soon!

A draft version of the high resolution land-cover map for the state of Delaware is
being made available for review and comments by end-users! The layer is a 4-bit
file in Albers Conical Equal Area projection, and is provided as an ERDAS Imagine
file (.img) due to size. The University of Vermont Spatial Analysis Lab (SAL) has not
yet completed full metadata for the layer, but the coding scheme is labeled in the
draft metadata and in the value attribute table (see below).

Final product will have
expanded classes:
emergent wetlands,

scrub/shrub, and
impervious surfaces
under tree canopy

Class
B Barren
[C1Impervious
I Low Vegetation
M Roads
[] Shrubland
B Structures
M Tree Canopy
[ Tree Canopy over Impervious
Il Tree Canopy over Roads
[] Tree Canopy over Structures
W Water
I Wetlands

In the meantime, SAL will continue working to improve automated feature
extraction of the classes in this dataset, and will also manually review and edit a
near-final version of the map to eliminate obvious errors and
inconsistencies. Contact Jarlath O’Neil-Dunne (joneildu@uvm.edu) at SAL to
request access to the draft data set.
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Develop useful modeling tools
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Delaware

. River
The Watershed in 2070 Basin
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Our approach to forecasting land use change:

Community driven
» What do stakeholders valuee
» Iterative

Data driven
» Reflect current trends
» Best available forecast data

Scenario approach
» To inform CA-based simulation models
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The Watershed in 2070 Basin
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Scenarios are plausible stories about the
possible futures and range of changes that
could occur

IF our future looks like... ...THEN the impacts
What should could be...
weinvestin?
What should
we keep?
What should e
we change? B
A
. 5 M-
...Scenario C -
Questions communities Different future scenarios Scenarios allow us to
can ask themselves to é reflect different values understand the impacts of

imagine different futures within the community different choices
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Approach to scenarios Basin
Qualliahve | -Quanhfahve e
What are curren’r Model socio-economic
strengths and and environmental drivers
weaknesses; future of urban land change.
threats and opportunities » Suitability layers for CA
» Focus groups model calibration
> Surveys Incorporate best
Storylines available population and

. Future development employment forecasts.

catalysts :
Catalysts for future land Forecasts of climate

> .
orotection change, sea level rise

- lterative ~lterative



Related efforts

2070

Yahara 2070 is an exploration of possible futures for human well-being in Wisconsin's Yahara Watershed

A NEW WAY TO PLAN FOR ;
BUFFALO NIAGARA REGION

! h‘
> '.:‘d-'-‘A "‘ v -~
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Approach to scenarios Basin
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Quqllia’nve

What are curren’r

strengths and

weaknesses; future

threats and opportunities
Focus groups

Surveys

== - = =



Watershed identity &
scenario workshops

Narrowsburg, NY
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Delaware

Workshop format B:’:;
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Pre-workshop survey

» Perception of watershed identity
(fragmented or cohesive)

» Importance of watershed planning
Intfroductions and ice-breaker
Overview of the watershed

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



Delaware

What do the data tell us? B:;f:‘
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Introduction: physical setfting
People & housing
Economics & commuting patterns

Recent land use change trends

Frogmen’red or coheswe
regional ldenT|Ty2
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Annotfated maps §
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RDelaware
Data analysis B:’:;
Text data mining, analysis, and visualization

» Words, themes
» Frequency, cluster analysis m
» Word clouds, dendrograms
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We've learned:

Delaware

River
Basin

Dover 3

—Reading 1

———Reading 2

—— Washington 1

Dover 2

Washington 2

e Dover 1

Narrowsburg 2

Philadelphia 1
Philadelphia 2

Narrowsburg 1

Narrowsburg 3
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We've learned:

Delaware

River
Basin

—{_

Energy
Sustainability

— Event

|

Funding

Technology & data
Infrastructure

Transportation

S = = - —— —_— e - = e &

— Laws, projects, policies

Climate change & weather
Water

Waste & contamination

Economy

Development

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

Natural resources, o
Recreation & accessibility

Tourism




We've learned about
strengths and weaknesses ...
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We've learned about

opportunities and threats...
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Delaware

Catalysts for future development B:’:;
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» New/expanded transportation infrastructure
» New transportation technology
» Casinos & expanded tourism

» Population growth (natural increase,
domestic and international migration, climate
refugees)

» Expansion/improvement of cell & wifi service
» New energy infrastructure

» Development of new energy resources

» Change in real estate taxes
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Catalysts for future protection B:’:;
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» Protective land acquisitions

» New incentives (or regulations) to protect
water resources

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

» Monetize ecosystem services



Delaware

S ioid River
cendario 1aeds Basin
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» Current tfrends/baseline

» Regional self-reliance

» Opportunistic growth

» Forest and infrastructure

» Build up, not out

» What if we don’t (or didn’t) protect land
» Improved technology/infrastructure

» National emergency



Delaware

What's next? River

Basin

Conduct online survey
Draft scenario storylines (spring 2016)
Finalize scenario storylines (summer 2016)

Generate scenario forecasts (fall/winter 2016)



Related work

Can afforestation and forest
conservation save the
Chesapeake Baye

Peter R Claggett (USGS)
Sally W Claggett (USFS)
Fred M Irani (USGS)
Quentin Stublbs (USGS)

Renee L Thompson (USGS)
Monday, 2:00pm to 2:20pm

Coming up next!

= - —— - —e e = e -

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

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

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

Poster # 40



also ...
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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
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DELAWARE RIVER BASIN a
Land Use Dynamics

SHIPPENSBURG UNIVERSITY

Funding for this project comes from the William Penn Foundation.

Home About In the News Documents Workshops Contact

Welcome to the Delaware River Basin Project! Follow Us!

o
O O © ©

Join our Mailing List

Sign up to receive updates about the
Delaware River Basin Project!

A watershed of over 13,000 square miles, the Delaware River Basin (DRB) SR B
provides water resources for roughly 5% of the US population. This 2-year project
based at Shippensburg University aims to develop a land cover mapping,

First Name
modeling, and monitoring system for the Delaware River Basin in support of
maintaining and restoring water resources.
Last Name
Thank you for your interest!
* = required field



Delaware River Basin Project
El http://drbproject.org

Claire Jantz, PhD cajant@ship.edu
Scoftt Drzyzga, PhD, GISP  sadrzy@ship.edu Center for Land Use
Alfonso Yanez Morillo ayanezmorillo@ship.edu and Sustainability

Antonia Price
Joshua Barth

SHIPPENSBURG UNIVERSITY

afprice@ship.edu
j07337@ship.edu




