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Knowledge transfer

— Geospatial Extension Program

Answering the “Where?” question

— Ground-up: The Geospatial Tool Kit (GTK)
— Space-down: Some remote sensing examples
Collaborative mapping

— Google tools

Decision support

— RangeView

— Invasive Species Forecasting System (ISFS)
— Multi-criteria Decision Making






A Convergence of User Needs and Agency Missions

Nasa science

The Science Mission Directorate
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.ﬁ The mission of NGTEN is. .

NGTES

...to facilitate the practical use of
Earth systems science and geospatial
technology, and help meet the growing

demand for a spatially literate workforce.

This is made possible through seeds sown by
NASA, USDA and NOAA, and the networks
provided by Land Grant (Cooperative Extension),
Space Grant, Sea Grant and other local partners.
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© from satellite altitude into any place on Earth.

Wildfire and Invasive Plants il o
I AieeE s DeRs i Specialist (GES) acts as a knowledge br
December 10-11, 2008 two-way conduit between research, applications R
Reno, Nevada development and practice. We build on existing Earth
Webste * ore info science capabilities, which include Earth observations from
ASPRS 2009 Annual space, modeling and systems engineering, geographic
Conference information systems (GIS), the global positioning system |
March 8-13, 2002 i iai
Battimore, MD (GPS) and spatial decision support systems (SDSS).
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Get Data Login

I + Natural Resources Conservation Service +
+ Farm Service Agency +
+ Rural Development +
the one stop source of -
The Geospatial Data Gateway
natural resources data provides One Stop Shopping for natural
resources or environmental data at anytime,
from anywhere, to anyone. The Gateway
allovs you to choose your area of interest,
brovse and select data from our catalog,
customize the format, and have it downloaded
or shipped on CD or DVD.

SYSTEM STATUS

All products and services are running
normally.

Data Gofewoy

Minimum Requirements: Microsoft Internet Explorer 5.5 or Netscape Communicator 4.76 with Java enabled.

Geospatial Data Site for Natural
Resource Managers and Producers
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Answering Technical Questions:
eXtension: Map@ Syst
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Learning Modules

Introduction to Mapping Thoodlle
Image Types and Sources Moodle is a course

management system

GPS BaSiCS (CMS) - a free, Open
Source software

Handheld Computers Package designed
using sound

Handheld GIS Software pedagogical principles,

to help educators
create effective online

DeSktOp GIS SOftware learning communities.
Collaborative Mapping with Google Tools
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. Answering
-- Ground-up



Converging technologies

Windows Mobile, Pocket PCs, GPS innovations

Smartphones, GPS Enabled Smartphones
— GPS & GIS & Navigation enabled Smartphones?

Mashups & KML
— Google Earth, Google Maps, Flickr, etc.

User Created Content
Google My Maps, Google Groups, Web Picasa
Remote Sensing
Decision Support




The Geospatial Tool Kit (GTK)

Aerial photos/topos in background pges

— TerraServer-USA.com

GPS Recelver
— Garmin GPSmap 60

Handheld Computer
— Hp IPAQ series PocketPC
GIS on the handheld

— StarPal HGIS, ESRI ArcPad

GIS on the desktop or laptop
— HGIS and ESRI ArcView

Original concept for
the GTK was developed
by USU’s
Phil Rasmussen



Using the “Geospatial Tool Kit”
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Diné College student Nora Jeli trains NPS staff on the GTK
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Recent GPS/GIS integrated solutions

| HP iPAQ rx5915
Trimble Juno ST Travel Companion

Both these units combine a Handheld Computer and a
Integrated SiRFstarlIIl GPS receiver — the best integrated options
we are aware of. You can add HGIS or ArcPad to each of these.
The Juno ST sells for $650 and the iPAQ for $600 ($410 even!).



Software/Database Options
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 What is the best system? The one you use!

— For invasive species, is it WIMS? GeoWEED? The new BLM
system? The new Forest Service system?

— The one most commonly used by you/those you are working with...
— The one that gets the job done

Selected screen shots from the BLM Invasive Species Management Information
System (courtesy of Kathie Jewell)



GPS-enabled mobile phones
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GPS-enabled mobile phones
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. Answering the
-- Space-down



High Resolution Imagery (QuickBird)
to Monitor Conifer Encroachment

 Neal Wilkins, TCE, Texas A&M

 Amy Hays, Land Information Systems,
Texas Cooperative Extension (TCE)

« Jeff Mosely, Montana State University
« John Boren, New Mexico State University
 Red Baker, New Mexico State University

Joe Skeen Institute

fo chmg.ohmd Restoration




Examples of Conifer Encroachment
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Case study Remote sensing of buffelgrass In the
Arlzona Uplands of the Sonoran Desert




L This is the center of the same patch




Evaluating importance of spatial, spectral, and

temporal resolution to determine an operational

method for detecting and monitoring buffelgrass
Aaryn Olsson, Stuart Marsh, Corrie Hannah, Kyle Hartfield, Univ. of Arizona

« Case Study: foothills of Santa Catalina Mountains
— High spatial imagery
* 0.25m true-color aerial photography
« 1m true-color plus NIR digitial orthophoto quarter quads (DOQQ)
— Multispectral imagery (Landsat)
— Landsat: 3 visible, 1 NIR, 2 SWIR
« ASTER: 2 visible, 2 NIR, 6 SWIR
— Multitemporal imagery:
 Summer dry ASTER + summer wet ASTER
« Summer dry ASTER + summer wet Landsat
« Summer wet ASTER + fall dry ASTER
« Summer wet Landsat + fall dry ASTER

« To improve classification accuracy, we incorporated ancillary data:

— Digital elevation model (DEM) — climate constraints on buffelgrass
growth
» Aspect, slope, elevation
— Texture — buffelgrass expected to be more homogeneous
* Neighborhood variance (3x3, 5x5, 7x7)
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Topography (ASpect, Slope,
Elevation) |




Results

(In progress)

Multi-date classification IS more accurate than
single date classification

High spatial resolution is more important than
high spectral resolution

Texture does not help — landscape is too
heterogeneous

0.25m true color is better than 1m color-IR
— Commission errors

So far, it looks like heads up digitizing of
high-resolution imagery Is better than
automatic classification






Buffelgrass “Mega-Eradication” Effort-August 2006

Buffelgrass Infestation Sentinel Peak Park
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Citizen science-based mapping
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Can we use other C.S. data?

Precipitation data to answer:
“Where is buffelgrass green today & tomorrow?”
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Model buffelgrass phenology

Use C.S. rainfall to estimate soil moisture, one of
several factors driving a phenology model

Productivity based on soil moisture

24
Productivity L2 (a) ;
A = f(soil moisture, LT 7
temperature) g j s
Senesced dormancy is “ o L
0 5 10 15 20 25 30

broken when soil moisture

gt ” SWER (%)
sticks around ‘
— 5 days minimum to Productivity based on temperature
greenup after onset of @
monsoon (Bean 2008, 6 Nl

@

personal communication)

Cold dormancy around 10
degrees C

Mortality when temperatures
held below 0 C for 8 hours o
(Duke 1983) L “ : ?

1 1 1
2515 320 35/25 40/30

]

[=]
Water use emdency
(pmal CO zimmal H2 o)

/ \\_________.

30 35 40
Ciumal alr temperaturs (°C)

Net CO, uptake (umol m?s™)

Day/night air temperature (°C)



uffelgrass greenness — before rain
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How about direct C.S. measures?

Project BudBurst, a

National Phenology
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Thank you for making the pilot year of Project BudBurst a success! We are in the process of analyzing the 2007 data
and will be pasting maps and a summary by mid-July. Get ready for the 2008 Project BudBurst starting in January!

SETIILEEEREINIS

Join u3 in 2008 coliecting important climate change data on the timing of leafing and flowering of trées and flowers in your
area through Project BudBurst. This national citizen science field campaign targets natne tree and flower species scross the
untry. By rscording the timing of the leafing and flowening of natwe species each year, scientists can leam aboul the
prevailing climatic charactenstics in a ragion over time. With your help, we will be campiling valuable environmental
nformation that can be comparad to historical records to illustrate the effects of climate change

Read about us in the REw

3333880 0ssR

Subueribe to the Project SudBurst mailing list o recenes updales, announcements and resulls of this campaign!
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Can we engage youth?

.. _-' I‘EW

...if it is cool!
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[RANGEVIEW

Geospatial Tools for Natural Resource Management
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“RangeView’s decision support tool opens the door to the information inside NASA
satellite imagery that we believe is a vital part of the future of ranching in Arizona.”

John A. Scammon, Executive Director, Arizona Cattle Growers’ Association (12/15/03)
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The Invasive Species Forecasting System
A NASA / USGS National Application Project

John L. Schnase

Office of Computational and Information
Science and Technology (CISTO / Code 606)

NASA Goddard Space Flight Center
24 September 2008
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Invasive Species >

Home
Science
Test Sites
Partners

People

.gsfc.nasa.gov

News

+ go to ISFS

INvVasSivespecies
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Invasive Species Forecasting System
http '

View History Bookmarks Tools

Invasive

Species

O ISFS: Invasive Species Forecasting System - Mozilla Firefox

Help
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Forecasting System

The Invasive Species Forecasting System

The NASA Office of Earth Science and the US Geological Survey are
working together to develop a National Invasive Species Forecasting
System for the early detection, remediation, management, and control
of invasive species on Department of Interior and adjacent lands.

The forecasting system will provide a framework for using USGS's early
detection and monitoring protocols and predictive models to process
NASA and commercial data and create on-demand, regional-scale
assessments of invasive species patterns and vulnerable habitats.

When fully implemented, the forecasting system will provide a
dynamic and flexible mechanism for generating electronic and paper
maps of hot spots for potential exotic species invasions.

s p Wr ) TR0 -
zndsat imaze of Amistad Rezervoir loczted on the Rio Grands River nzzr Del Rio, Texas (Decsmber 7,

2000)

ZUSGS |

scheace for a changing work!

General Information

The NBII Invasive Species
Information Node is a central
repository for information
pertaining to the identification,
description, management, and
control of invasive species.

Invasivespecies.gov details the
impacts of invasive species,
provides profiles, and outlines the
response of US Federal
Government Agencies.

NASA Applications

NASA's Earth Science Enterprise
Applications Program is
partnering with public, private,
and academic organizations to
develop innovative decision
suppert capabilities for invasive
species management.

Cerro Grande Case Study

NASA and USGS scientists are
using geostatistical models to
predict the spread of invasive
species at the site of the Cerro
Grande wildfire, near Los Alamos,
New Mexico.

+ read more

About the Project

A recent Earth Observing
Magazine article describes the
new NASA/USGS partnership to

manage biological invasions. [
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The ISFS Project
Partnership between NASA and the US Geological Survey

Forecastlng System

Goal to improve the invasive species management decision
processes by improving efficiency, effectiveness, and
access to tools tailored to the needs of the invasive species
management communities.

Based on USGS's early detection and monitoring protocols.
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National Institute for
Invasive Species Science

LANDSAT
Merging comtinental-
scale MODIS time- ves 10 CrEate
series dara, elevation, landscape-scale
soils, and biological predictive maps of
Sield data ... invasive species
distributions.

USGS Biological Data
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High-speed networking interconnects NASA/USGS
cluster computer, modeling, & mass storage resources ...
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“RangeView’s decision support tool opens the door to the information inside NASA
satellite imagery that we believe is a vital part of the future of ranching in Arizona.”
John A. Scammon, Executive Director, Arizona Cattle Growers’ Association (12/15/03)
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Science Accomplishments ... o Vet TN ) _
* Jeff Morisette's MODIS NDVI time series data studies ... R bes " : MODIS Tlme Serles

MODTS NDVT Time Series with Best Fit Annual Sine Wave
(Green Arca of the RGB Composite)

o Amplitude

Phase

Average

Jeff Morisette & Jeff Pedelty
NASA Goddard Space Flight Center

Rocky Mountain
National Park

John L Schnase - NASA Goddard Space Flight Center NASA Goddard IS&T Collogium - September 24, 2008 - Greenbelt, MD @ %USGS
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Science Accomplishments ... Tamarisk Habitat Suitability +
National habitat suitability map for tamarisk ...

A function of MODIS Land Cover and vegetation
seasonality.

* Model based on over 30,000 field data points
compiled by the USES.
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Operational deployment ...

1. Classic Web Services / USGS Fort Collins Science
Center

2.WebDAV-enabled Runtime Service / BLM Grand
Staircase - Escalante National Monument ...

v @ ISFS.framewark

% E Applications
Both based on a simple, S thras

adaptable, componentized B Resosrces
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implements our notion v Versions
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Field Data Input File
Merged Data Set GeoTiff Output
John L Schnase - NASA Goddard Space Flight Center GSFC Applied Sciences Briefing - March 25, 2008 - Greenbelt, MD Q’ 2“363
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See http://www.isfs.us on 01/01/2009 ....

Operational deployment ... &ivisiion Vv

1. Classic Web Services / USGS Fort Collins Science
Center

2.WebDAV-enabled Runtime Service / BLM Grand
Staircase - Escalante National Monument ...

- Isolated ISFS Network

- Each machine with Framework and
Apple "MobileMe" account

- Simple command Line / "Droplet” Apps

- Asynchronous updates via
from Linda Lea's Coffee Shop ...

- Use of private-sector infrastructure
accommodates BLM network security,
technical support, and cost concerns ...

. —

1SES-G100-Conzole
ISFS-G101-Moqui
ISFS-G102-Cayote
ISFS-G103-Peregrine
ISFS-G104-Pareah
ISFS-G105-Wolverine

John L Schnase - NASA Goddard Space Flight Center - NASA Goddard IS&T Collogium - September 24, 2008 - Greenbelt, MD @ z USGS

ainace b 4 SAurgeg word



Invasive Species

asting System

Where we go from here ...

* Extend use, broaden use
National Interagency Fire Center is very
interested (BAER Teams especially).

* Broader implications for future NASA data
and service delivery
Lightweight (microkernel) architectures,
regionalized delivery, appliance accommodative,
data/model syndication, podcasting/catching,
client-side tailorability, mashups, iconographic
interfaces, etc.

Lessons learned ...

* Regionalization
Problems, solutions, responses, budgets, and
management scopes are regional. Important
implications for Applied Sciences in a globe-
centric NASA ..

* Capability Maturity
Sustainable operational outcomes require a clear understanding of
TRL expectations, programmatic means for capture work, agile
development approaches, multi-faceted deployment strategies, etc.

John L Schnase - NASA Goddard Space Flight Center

NASA Goddard IS&T Collogium - September 24, 2008 - Greenbeit, MD
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A Buffelgrass Decision Support System

Aaryn Olsson, George Frisvold, Ferenc Szidarovszky, Travis Bean,
Julio Betancourt, Barron Orr, Stuart Marsh




Designed with Data from Tumamoc Hill

e Tumamoc Hill is home to the
University of Arizona’s Desert Lab
— Situated within Tucson

Buffelgrass expanded from a few plants
In 1983 to saturation on this 1 sg. mi.
property in 2005.

Highly visible from Tucson

It has become very popular for
research, recreation, and commerce

Early human settlement - archaeology
Long-term saguaro studies - ecology

Highly visible to most of Tucson -
recreation

Convenient for communication towers -
commercial

)
/




Buffelgrass Decision Hierarchy for Tumamoc Hill

Risk
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Pairwise comparisons

Saguaro Density Buffelgrass




Pairwise comparisons
Structures Visibility




Use some mathematics to derive
welights from the pairwise
comparisons, then add them up

Sy LA =
W (W, +W,x o +W,* R




Three different risk layers

. Legend
Here are three possible outcomes, -
depending on how we rated our High Risk
comparisons 4 Low Risk

Ecology important Infrastructure important All equal




“Risk” vs. “Damage”

We use risk to prioritize treatments

Risk refers to the priority given to parts of
the landscape If they are infested with
buffelgrass

So, from the previous slides, we have
‘risk” — now we need to know where the
buffelgrass is and will be.

Damage Is the actualization of risk, given
that buffelgrass is on the landscape.

Thus, Damage = Risk * Buffelgrass



Objective: Minimize “Damage”

* Minimize damage over some planning horizon
(e.g., 10 years)

« Given:
— Initial distribution of buffelgrass

— Resources (yearly budget, number of sprayers, laborers)

— Constraints
« Spatial constraints on types of treatments (e.g., roadside
spraying is only applicable along roads)
 Limited treatment window
— Dynamic spread
« What? You mean it's spreading?



ologies

liech:

'pd'l

Sab

e e &
Sabino Mountain Estates

Acres of buffelgrass in




(1998)

wr

2
";;

s

‘Mountain EStat'es

%
ol

Ino

Sab

Sabino Mountain Estates

Acres of buffelgrass in




Estates

i1

)
C
e

=

Ino

Sab

Sabino Mountain Estates

Acres of buffelgrass in




SR

rz.
5
8
4
|
-
1
1
o
!
]
-
]
;:r

oy




Next, run the spread model

Fit curve to histogram of
per capita propagule
production as a function of
distance

e

Total population growth of buffelgrass at Sabino Mountain Estates: 1996-20C

160 -

y = 3E-265e%3%%
140 Re=08742 )
120

-8 Sabino Mountain Estates /
100 — Exponential Curve Flt/

60

///4/

fecundity (f) = Area under curve from Nt to Nt+:
divided by Nt. - This assumes all growth is from
dispersal, which was an assumption of the data
collection (buffelgrass was either present or
absent; hence, new buffelgrass had to have been
dispersed to its location rather than grown from
existing populations).
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Fecundity is the number of

— propagules produced by a

population




Simulations of Spread (T=1)

Watch the blue cells
expand over tlme
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DSS Outputs = Recommendations

* Best use of existing resources

* Table of scenarios
— Do nothing
— Use of existing resources
— Use of resources as a lump sum
— Fewer resources (-33%, -50%)
— More resources (+50%, +100%)

* Yearly maps of recommended treatment
areas
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