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Environmental CostsEnvironmental Costs……

Agricultural CostsAgricultural Costs……

Human-Health CostsHuman-Health Costs……

……  plusplus  connections toconnections to

fire activity andfire activity and  climate changeclimate change

““Update on the environmental and economic costs associatedUpdate on the environmental and economic costs associated

with alien-invasive species in the United Stateswith alien-invasive species in the United States””

David Pimentel*, Rodolfo Zuniga, Doug Morrison,David Pimentel*, Rodolfo Zuniga, Doug Morrison,

in in Ecological EconomicsEcological Economics
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National Response:National Response:

National Invasive Species CouncilNational Invasive Species Council

USGSUSGS has a lead role in dealing has a lead role in dealing
with invasive species with invasive species sciencescience

in natural and semi-natural areas.in natural and semi-natural areas.
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USGSUSGS  press releasepress release

Office of the Secretary
For Immediate Release: May 13, 2005
National Council Promotes Strategies for War
on Invasive Plants, Animals, Pathogens

Secretary Norton Commends Council's Team Tamarisk Initiative

WASHINGTON - Secretary of the Interior Gale Norton today urged leaders of aWASHINGTON - Secretary of the Interior Gale Norton today urged leaders of a
cabinet-level council to increase their war-planning against an invasion of plantcabinet-level council to increase their war-planning against an invasion of plant
and animal species that costs the nation more than $120 billion annually inand animal species that costs the nation more than $120 billion annually in
ecological and economiecological and economic damage.c damage.

"No single agency, no one department can do it alone""No single agency, no one department can do it alone"

"The potential invaders are many. Their potential impacts are vast. By working"The potential invaders are many. Their potential impacts are vast. By working
together we together we can continue to win the small victories that mean much in thecan continue to win the small victories that mean much in the
larger war."larger war."

http://www.doi.gov/news/05_News_Releases/050513b
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NASANASA’’s Responses Response

NASA brings expertiseNASA brings expertise  on:on:

-- satellite data and derivedsatellite data and derived
productsproducts

-- computation technologiescomputation technologies

-- modelingmodeling

Schnase, J.L., Stohlgren, T.J., & Smith, J.A. 2002. “The National Invasive Species Forecasting System: A strategic NASA/USGS
partnership to manage biological invasions”. Earth Observing Magazine, August, pp. 46-49.

NASA / USGSNASA / USGS
““Invasive SpeciesInvasive Species

Forecasting SystemForecasting System””
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Input data: Vegetation signalInput data: Vegetation signal
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Input data: Soil propertiesInput data: Soil properties
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Input data:Input data:

Elevation, slope and aspectElevation, slope and aspect
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Input data: Distance toInput data: Distance to……

• Streams

• Roads
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Predictor NPredictor NPredictor 1Predictor 1responseresponselonlonLatLatExample

Existing Model Array:

Field-measured 

variable of interest

Predictors derived from 

satellite data and/or ancillary data)

Elevation, 

slope, 

Aspect

Vegetation 

Health
GPS X and y coordinates Brightness

Greeness

Moisture

Base-line Statistical Modeling ArrayBase-line Statistical Modeling Array
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““PhenologyPhenology”” from time series from time series
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Graphic provided by NASA’s Scientific Visualization Studio
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““PhenologyPhenology”” from time series from time series
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Parameters extracted fromParameters extracted from

MODIS MODIS ““phenologyphenology”” product product

Zhang, X., M A Friedl, C.S Schaaf, A H Strahler, JCF Hodges, F. Gao, BC Reed, A

Huete, 2003.  Monitoring vegetation phenology using MODIS, Remote Sensing of

Environment, 84:471-475

(see also, the review article: Reed, B.C., M.A. White, J.F Brown, 2003. Remote

sensing phenology. In: Phenology: An Integartive Science, M.D. Shwartz, ed.

Kluwer Publishing.)

1. Greenup
2. Maturity
3. Senescence
4. Dormancy
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a) Beginning of season

b) End of season

c) Left 90% level

d) Right 90% level

e) Peak

f) Amplitude

g) Length of season

h) Integral over season - scaled

i) Integral over season - absolute

           - for each of three methods.

Parameters extracted from Parameters extracted from ““TIMESATTIMESAT””

TIMESAT - a program for analyzing time-series of satellite sensor data

Per Jonsson & Lars Eklund, Computers & Geosciences 30:833-845, 2004.
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Savitzky–

Golay filter 

(blue)

Non-symmetric gaussian (green)

Harmonic functions (red)

MODIS Gross Primary Production 

time series 2001-2003

Three years of data
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Existing Model Array:

Field-measured 

variable of interest
GPS X and y coordinates 

Enhanced Statistical ModelingEnhanced Statistical Modeling

ArrayArray

Phenology

Summary Layers

New explanatory

variable

a) Beginning of season

b) End of season

c) Left 90% level

d) Right 90% level

e) Peak

f) Amplitude

g) Length of season

h) Integral over season - scaled

i) Integral over season - absolute
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Case Study:Case Study:

National tamarisk habitat suitability mapNational tamarisk habitat suitability map

Tamarisk (Tamarisk (Tamarix sppTamarix spp., salt cedar., salt cedar))
was chosen as an initial targetwas chosen as an initial target

species for the Invasive Speciesspecies for the Invasive Species
Forecasting System work.Forecasting System work.
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Tamarisk throughout the yearTamarisk throughout the year
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Tamarisk throughout the yearTamarisk throughout the year
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Tamarisk throughout the yearTamarisk throughout the year
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Tamarisk throughout the yearTamarisk throughout the year
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Tamarisk throughout the yearTamarisk throughout the year
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Tamarisk throughout the yearTamarisk throughout the year
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USGS-suppliedUSGS-supplied  tamarisk fieldtamarisk field

observationsobservations
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31,919

Field Observations

Range in 

Veg. Index

GPS X and y coordinates 

MODIS 

land cover

ISFS Tamarisk Modeling ArrayISFS Tamarisk Modeling Array

* http://www.tamariskmap.org

Range in  

Soil-adjusted

vegetation index
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National map of habitat suitable forNational map of habitat suitable for

tamarisktamarisk



4141

State Percent area 

with highly 

suitable 

habitat

Texas 30.11

New Mexico 13.55

Nevada 12.97

Utah 8.34

Arizona 8.24

California 0.38

Oregon 0.32

Florida 0.19

Ohio 0.18

Colorado 0.16

Wyoming 0.10

Kansas 0.10

Montana 0.10

Applying the map:Applying the map:

States with highest percent ofStates with highest percent of

““highly suitablehighly suitable”” habitat habitat
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Future work:Future work:

IntegratIntegrating Invasive species habitat maping Invasive species habitat map

and MODIS burnt area product within NPSand MODIS burnt area product within NPS

 

Model one or more invasive

species throughout the park

system

&

create map of likely habitat

for that species

Construct the record of

burnt areas throughout

the park system

 

Overlay the two maps

...inform park managers of critical

areas that may need treatment

against invasion.

...use invasive species habitat maps to

identify areas within candidate

prescribed burn units that are

likely to be invaded.

...use ISFS to extrapolate post-burn

ecological assessment in space

and time



4444

Thank you!Thank you!

For more informationFor more information

please visitplease visit

National Institute for Invasive Species ScienceNational Institute for Invasive Species Science

http://www.niiss.org/http://www.niiss.org/

NASA/USGS Invasive Species Forecasting SystemNASA/USGS Invasive Species Forecasting System

http://isfs.gsfc.nasa.gov/http://isfs.gsfc.nasa.gov/


