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Presentation Overview

 Chesapeake Bay Gateways Network
« John Smith’s Voyages of Exploration
 Proposed National Historic Trail Designation

e Assumptions - Using GIS for Time Travel
— decision rules for interpreting the 1608 landscape
— GIS data pre-processing

From GIS to Visualization

Next Steps




Chesapeake Bay Gateways
Network

 Network of 140+ special parks, wildlife
refuges, museums, sailing ships,
communities, and trails

« Coordinated by the National Park Service
In partnership with the Chesapeake Bay
Program

* Focus on linking places people value to an
understanding of the Chesapeake
Ecosystem




Gateway Projects

e Special Emphasis in 2005-2006 on John Smith
interpretive projects. Topics can include:
— Smith's experience and ways of retracing his paths

- — the early 17th century environment and ecology of the
= Bay

— Indigenous cultures of the Chesapeake region
— early European settlement of the Bay

— comparisons of the early 17th century Bay with that of
today




Proposed National Historic Trall

e Feasibility Study and Environmental
Assessment Completed

e Bills introduced in House and Senate

« Recommends NPS Trail-wide oversight of
a regional partnership of managing entities

« Comprehensive Management Plan to be
developed if Trall iIs authorized




Project Goal

e Development of a
web-based mapping,
visualization, and
educational system to
illustrate

— John Smith’s voyages
around the Bay

— 17% Century natural
environment

— Native American
settlements

Captain John Smith Chesapeake National Historic Trail Map MNational Park Service

MD, VA, DE, and DC

Voyege 1
Woyage 2
A Qthar Travels

apolis
8
Washington
Richmond
.
*
20
Miles.

Produced by NPS-CBPO
P-16/80000 {CAJO)

U.5. Department

DDDDD

of the

Interior

May 2006




Project Partners

Penn State Cooperative Extension
Geospatial Technology Program
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Technology

 ArcGIS (ESRI) -
mapping/GIS

* Visual Nature
Studio (3D

Nature) -
visualization




e John Smith’s
Chesapeake
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Voyages 160/-1609
(Chesapeake Bay
Gateways Network

2005)

 Maryland Historical

Trust

 Virginia Department

of Historic Resources

JOHN SMITH’S
CHESAPEAKE VOYAGES
1607-1609

PRINCIPAL AUTHORS
Helen C. Rounrree = Wayne E. Clark & Kent Mountford

CONTRIBUTING AUTHORS
Natiiral Resourees
Grace Brush = Alice Jane Lippson & Robert L. Lippson
Chiliieral Resources
Michael B. Barber + Robert Carter & Edward W. Haile
Anthony F Opperman « ERandolph Turner, 111

MAFP DESIGN AND PRODUCTION
John Wolf

This is a draft af a report funded
by the
Chesapeake Bay Gat eways Network, US, Natfonal Park Service,
Jonarhan L. Doherty, Direcror
February 1, 2005




Tidewater
Chesapeake
Landscape
Today

The 64,000 square
mile Bay watershed
has the highest land to
water ratio of any
estuary in the world.

16 million people live
in the watershed with
another million
expected by 2010.
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Tidewater Chesapeake
Landscape 1608
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Tracing the

Voyage Routes
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Selection of
Sites

e Sites along
Smith’s Voyage
routes

 Chesapeake Bay

Gateways
locations

e Contrasting past
with present

e Topographic
variation

Potential Sites for Landscape Visualization
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Select Study Area
Use Topo Maps and Voyage Routes
to select area needed to
support desired 3D Views

. Untitled - ArcMap - ArcInfo
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Calvert Cliffs, Maryland
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Select Study Area
Use Topo Maps and Voyage Routes
to select area needed to
support desired 3D Views

Clip DEM Clip Bathymetry
Clip 10m DEM using study Clip 10m Bathymetry data using
area extent study area extent

10m DEM

10m DEM with Bathymetry




Select Study Area
Use Topo Maps and Voyage Routes
to select area needed to
support desired 3D Views

v

Clip DEM
Clip 10m DEM using study
area extent

Clip Bathymetry
Clip 10m Bathymetry data using
study area extent

v

Process Water Areas
Calculate 0 elevation cells to -5m,
calculate No Data to -20m (ocean)

v

A

Smooth DEM
Smooth DEM using FocalMean
(3x3 rectangle)

Smooth Bathymetry
Smooth Bathymetry using FocalMean
(7x7 rectangle)

Manipulating grids to
» enhance visual effects
e minimize stair-stepping




Select Study Area
Use Topo Maps and Voyage Routes
to select area needed to
support desired 3D Views

v

Clip DEM Clip Bathymetry
Clip 10m DEM using study Clip 10m Bathymetry data using _
area extent study area extent A

Z
v g
Process Water Areas

Calculate 0 elevation cells to -5m,
calculate No Data to -20m (ocean)

» v Y

Smooth DEM Smooth Bathymetry

';1' Smooth DEM using FocalMean Smooth Bathymetry using FocalMean
'Q_‘i (3x3 rectangle) (7x7 rectangle)

v ; v

" Mosaic

ﬂ Mosaic DEM and Bathymetry,

Bathymetry has higher priority

o~ ¢

i Export
Export final DEM to ARC ASCII
format for easiest import to VNS

v

&4 Import

Import final DEM to VNS, increase
resolution during import for more
£ rendering detail




Visual Nature Studio

* Photorealistic landscape visualization package

e Works directly with

GIS data
(shapefiles, grids)

e Also works with 3D
modeling software

— Lightwave 3D
— Inspire 3D
— 3D Studio Max

& Visual Nature Studio .55 - [calvertcliffs.proj]
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Rendering Water and Beach




Rendering Water and Beach
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Rendering the Cliffs
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Rendering the Cliffs
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Rendering Vegetation




Calvert Cliffs Boundary Trees

« Forest composition
evaluated using 17t
century land patents

 Dominated by oaks,
with locust, chestnut
and hickory also
present

0 Oaks B Beech E Cedar O Poplar
OAsh B Locust B Chestnut OJHickory

Stevenson, J.C. and K. Sundberg. 1997. Historical Shoreline Configurations at Cove Point from original patents and later Shoreline Surveys.

Final report to Cove Point Natural Heritage Trust, Lusby, MD.




ering Vegetation

iy
= = = e — - E
= = = = = :
_—— = — . - - -
— r _— T
— - - -
— - = — " .
e S—— s - - =
= e, e -
— = _— = = — E
= - —— - S

; = o - -
_,_,.nl"\u:"-" ‘= e e - e e g e - e — ——



Clouds, Sky, and Light
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Select Study Area
Use Topo Maps and Voyage Routes
to select area needed to
support desired 3D Views

v

Clip DEM
Clip 30m DEM using study
area extent

Clip Bathymetry
Clip 30m Bathymetry data using
study area extent

Clip Vector
Clip Voyage Routes and digitize
marsh polygons using study
area extent

v

Process Water Areas
Calculate 0 elevation cells to -5m,
calculate No Data to -20m (ocean)

v

A

Smooth DEM
Smooth DEM using FocalMean
(3x3 rectangle)

Smooth Bathymetry
Smooth Bathymetry using FocalMean
(7x7 rectangle)

v

v

v

Mosaic DEM and Bathymetry,
Bathymetry has higher priority

Mosaic

!

Export fina

format for easiest import to VNS

Export
| DEM to ARC ASCII

v

Import final DEM to VNS, increase
resolution during import for more
rendering detail

Import

A

Import Vectors
Import vectors to VNS from
shapefiles, for use in visualizations




Possible Enhancements

Native Vegetation e N
— TNC’s Ecological Land Units Hydric Soils
and Landform data D el Hydrogeomorphic
etlands Region
Wetland extent (Naional Wetlands (USGS)
nventory)
2 Hydrlc SOIIS Sy : Hydrography
S h 0 rel | ne WETLANDS |_Nﬂl|0ng|£l::l;ﬁg raphy
— 2 m bathymetric contour  /  Fevation. % L Bathymetry
BomDEM  TERRAIN (NOAA)
Water ff LU S ; WATER * ‘
— Remove impoundments, | == - P o s
ditches, etc. ( | LAN1[?:§APE o
Submerged Aquatic
Vegetation ATMOSPHERIC | -
— 2-4 m depth CONDITIONS TERRESTRIAL ECOSYSTEMS/ |
AQUATIC VEGETATION
Oysters ’ ECOSYSTEMS ;
— Extend beyond deepwater  \ennemie K¥ ﬁ S slope
limits of SAV ‘ g (DEM)
Atmospheric conditions o T aspe
ks coragion (DEM)
— Render based on date and contoun) _ Oysters T

(Bathymetry) (Bailey,/ THNC))

weather conditions (from
Smith’s journal)
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Putting It All Together - 3d Models, 2d Image
Billboards & More!

“heaven and earth never
agreed
better to frame a place

for man's habitation..."
Captain John Smith, 1612
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Visualization Process

e Site Selection
 Establish Views

 Build Ecosystem Library
 Build 3d Components

e Construct Final Graphics



VNS Landscape Render - Aerial Perspective
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3d Models, Vegetation




3-D Models, Vegetation
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3d Models, People










Rendered 3d Models
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Rendered 3d Models (VNS)




3d Models, Shallop




Left Frarnt

Top User




3d Models, Longhouse
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Customized Water Texture




“Then & Now” Comparisons




Photoshop Composite




Multi-Media, Online Education

EXPLORATIONS OF JOHN SMITH
Map Experience the Voyage Visit a Region About the Site L4 E CO I O gy

» Ecological Impacts of Landuse
(over time)

Stop Two
Stop One

 Native American Culture

In the summer of 1608, a crew of
Englishmen led by Captainalabn.Saaith
explored the Chesapea
encountered many of th
who lived along its shor

Smith made two voyag
19 days




JO'rm SHJ]['{]'.”

2

"Cﬁe a‘peake of 161)7{‘. ——
; 1609 T

e
&

L John Wolf, National Park Service
LLeah Wasser, Penn State University
Timothy Enderlein, Penn State University




	Presentation Overview
	Chesapeake Bay Gateways Network
	Gateway Projects
	Proposed National Historic Trail
	Project Goal
	Project Partners
	Technology
	Sources
	Tidewater Chesapeake �Landscape Today
	Tracing the Voyage Routes
	Selection of Sites
	Calvert Cliffs, Maryland
	Visual Nature Studio
	Rendering Water and Beach
	Rendering Water and Beach
	Rendering the Cliffs
	Rendering the Cliffs
	Rendering Vegetation
	Calvert Cliffs Boundary Trees
	Rendering Vegetation
	Clouds, Sky, and Light
	Possible Enhancements
	3d Models, Vegetation
	3d Models, People
	Rendered 3d Models
	Rendered 3d Models
	3d Models, Longhouse�
	Longhouse
	Canoe
	Multi-Media, Online Education

