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Scale of erosion processes and sediment yields

100 m? 1 ha 1 km? 100 km? 10 000 km? :
Log | | | | | Sediment

sediment yield
yie2Id ) thalyr?
tkm=2yr

<« 100

i >

2 Log space
km

Susquehanna River Basin, PA (modified from Osterkamp & Toy, 1997)




Natural variability and role of scale
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Natural variability and role of scale
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Natural variability and role of scale
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Scale of erosion processes and sediment yields
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Classification of model approaches (Hoosbeek & Bryant)
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Model concepts to simulate landscape processes
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Commonly Available U.S. Data Sources

Information

DEM/Topography

Land Use/Cover

Hydrography

RS Imagery

Source Data

Collection Date

Scale/
Resolution

Format

Available from

eField survey
ePhotogrammetry
e|nterferometry
oLIDAR
eTopographic
Maps

#2000 (SRTM)

e3-arc-sec
o] arc-sec
o1/3 arc-sec
¢1/9 arc-sec

eBinary
¢ARCgrid

eUSGS

oClassification of
Landsat images

#1990, 2000/02

oGeoTIFF

eUSDA-NRCS

TIGER
database
eFEMA Flood
Data

o\Water Bodies
eHydrologic
Units

various

¢1:24,000
¢1:100,000
1:250,000

eShapefile

*NOAA

el andsat TM

el andsat ETM
eNational Aerial
Photography Program
(NAPP)

Historic/Actual Images

e30m
e15m
elm

oGeoTIFF

Variuos platforms

USGS DEM Vertical Resolution

» The hill shade view of several DEM quads allows
you to quickly evaluate their accuracy




USGS Digital DLG - Digital
Elevation Line Graph
Data (1:24,000) A
Topographical

DEM - Digital maps (DRG)
Elevation Models:
\ 2

Level

o L ]

' *High altitude Photogrammetry " U.S. Geological Survey, 1999

Figure 2: A shaded-reliefl representation of the Rockypalnl. Wyoming, 7.5-minute digital elevation model is shown above on
fhe feft. The same a 1o the right aftes NED artifact filtesing has been performed. The superimposed red lines
are synthetic dramage networks derived from each elevation datasel
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Process Scale True Process Scale and Variance
Measurement Scale Observation Unit (measurement device)
Database Scale Common Database Unit (data availability)
Modeling Scale Modeling Unit (model requirements)

Process Scale True Process Scale and Variance
Measurement Scale Observation Unit (measurement device)
Database Scale Common Database Unit (data availability)
Modeling Scale Modeling Unit (model requirements)
Prediction Scale Prediction Unit (model design)




Process Scale True Process Scale and Variance
Measurement Scale Observation Unit (measurement device)
Database Scale Common Database Unit (data availability)
Modeling Scale Modeling Unit (model requirements)
Prediction Scale Prediction Unit (model design)
Assessment Scale Scale of Interest (user requirements)

Process Scale True Process Scale and Variance
Measurement Scale Observation Unit (measurement device)
Database Scale Common Database Unit (data availability)
Modeling Scale Modeling Unit (model requirements)
Prediction Scale Prediction Unit (model design)

Assessment Scale Scale of Interest (user requirements)
Measurement Scale Observation Unit (measurement device)




Process Scale True Process Scale and Variance
Measurement Scale Observation Unit (measurement device)
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Integrated Modeling System 1

Soil Erosion Assessment with
the Geospatial Interface to the
Water Erosion Prediction
Project (GeoWEPP)




Geo-spatial interface for the
Water Erosion Prediction Project —

GeoWEPP

& GeoWEPP ArcX 2004.3
wWEPF project iz a collaboration of

lse MRCS Data Gateway zip files frorm CO or go online

USDA UNITED STATES DEPARTMENT OF
= AGRICULTURE

WEPP Watershed

 Hillslopes
— Overland flow elements OFE’s

Channels / Impoundments
Watershed structure

Solls

Management

Climate

Channel

Impoundment

Watershed outlet




Scaling theory to integrate environmental models and Gl science
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Old Fire (Waterman Canyon, Dec

rated Modeling System

Volcanic Debris Flow
Assessment with TITAN2D




Flow Extents

 Colima, Mexico

Saucedo, R., J. L. Macias and M. Bursik (2004). "Pyroclastic flow deposits of the 1991 eruption of Volcan
de Colima, Mexico." Bulletin of Volcanology 66(4): 291-306.

TITAN2D

« Mathematical, deterministic, and dynamic
model of avalanches and debris flows.

— Flows triggered by volcanic and seismic activities,
and extreme precipitation events.

— Particles - centimeter to meter-sized.

— Flow travels at up to hundreds of meters per
second, over tens of kilometers.




Vlsuallzatlon of Flow and GIS Data

d TITAN GMFG VIEWER 110
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Scaling theory to integrate environmental models and Gl science
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Field Surve Comparion Flow Path

GIS

Interpolation TITAN2D
Aggregation

Uncertainty!




Geo-spatial
Dynamic Response
Assessment Tool

—

Uncertainty!

Goals for GeoDRAT Platform
with Role-Based Access Control (RBAC)

Integration of tools in interdisciplinary projects involving
 spatial data processing,

» environmental process modeling,

» geo-visualization, and

 decision-making components.

Consideration of Data, Scales and Uncertainties through:
« effective and seamless spatial data processing/sharing, and

* minimizing the impact of data processing algorithms on
results.




GeoDRAT Services

utilize network data processing capabilities
access shared data sources
share own data and processing capabilities

streamline interaction among
Interdisciplinary research groups.

GeoDRAT

Geo-spatial
Dynamic Response

—

Analytical

Services




GeoDRAT

Data
Services

Catalog
Services

Analytical
Services

Catalo
Servers
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Geospacial Project Management Tool
ning aed liig Interface ol the L Spoagrajsl tment
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Geospacial Project Management Tool

Current Project Title _ _
‘Webcmmee: First Last Project Robe: Aole

TASK  TITLE | FURPOSE CERTIFICATION  ASSIGNS COMMENTS TOOLS
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1 After logging into GeoProMT the user is presented
with a listing of the projects that he has a role in,
He is also presented with the option to create a

: d iz h When viewing a project the user is presented with an
new project or view an existing project.

overview of the project stages and workflows.

This view gives the view a quick look at the progress of
the project and allows the user to view details of a
whole project stage (item 3) or to look at a specific
document within a workflow (item 4).

The detail view allows a user to see an overview of all
the documents for a given stage of the project. They are
alsu presented with tools to create a new document,
and edit or delete and existing document.

Wether adding a new document, viewing or edltlng4
an existing decument the user is presented with
the document view. In this view the user is presented
with all the tools to describe and manage a
document that is a part of the projects workflow.

. Geospacial Project Management Tool
GeOP| OMT .-‘-T?a.’.l'lr--r_:i)mrlLr.'-'urr- |'-gI|'-J'r.~rm:r.~:'."r.l'-? '.|3-2g graphy Department

Integrated Geospatial

Data Modeling System
+

Geospatial Project Management
Tool (GeoProMT/GeoDRAT)

Dynamic Integrated GIS
Enhancement and Support Tools

(DIGEST)




DIGEST system integrated in a
Geographic Data Server

Mo st Recent
IS and DIGEST 1 GeoData

1 Image (1 DataBase
Imagery i C 1Reqguest — Ana?yzrgr
i L Analyzer
1 Data
i —1Data .
i ]
- T Adviser Conflation

I Geographic Data Server

[ 1 QualityInfo
___| DataBase

Mapping Camera System for Real- time
Images and Algorithm Validation

Visible-Near (VN),
Short (SW),
Medium (MW), and
Long Wave (LW)
Infrared (IR)

Chester F. Carlson Center for
Imaging Science, Rochester
Institute of Technology (RIT)
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Conclusions:

Integrating Gl Science & Environmental Models

* Interdisciplinary development / implementation

* Process-based approaches for wide application

e Evaluation of data scaling effects are essential

» Utilizing commonly available data sources

* Include educational tools to understand processes

pattern, basic problems and practical solutions




