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Early Detection Handbook

* Includes modular instructions and case studies as
examples.

* Focuses on how to look; combines active sampling and
passive reporting.

e Focus on terrestrial plants.

e Currently in internal review.

e Available spring 2007
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Inventory & Monitoring
Program

« 32 networks of national park units with significant natural
resources.

e Conduct baseline inventories.

« Design and implement long term ecological monitoring of
“vital signs”.

Each network selects appropriate vital signs.

Invasive species consistently ranked in the top 3.
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Why Early Detection (ED) Monitoring?

o Effectivel!

* Fits NPS guidance:

— Natural Resource Challenge
— 2001 NPS Management Policies
— 2006 National Invasive Species Action Plan

— NPS Mission: “...preserve unimpaired natural and cultural
resources...”

 Enhances existing invasive plant management programs.
e Collaboration with USGS Status and Trends Program.

“An ounce of prevention is worth a pound of cure.” -Benjamin Franklin
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Handbook Outline

e Introduction
— Plant invasion process

— Strategic approach to early detection /”
« Steps to early detection 17
— Setting goals, objectives and scope /’

— Information needs
« Assembling preliminary information
« Developing prioritization scheme
— Analytic processes
 Predicting risk of occurrence
« Sampling/survey design




Handbook Outline

Steps cont'd
— Assessment and Evaluation

— Implementation
 Data management
* Reporting
 Management options (rapid response)

Applications and Case Studies
Glossary
Protocol template
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Step 1: Goals, objectives, scope

« Define geographic scale and program scope.
* Develop broad goals
* Fit objectives within goals and scope.

* Link management, monitoring and sampling objectives.

— To detect all new infestations of the top 10 prioritized species in
five designated native grassland sites within LABE over a five-
year period by censusing the habitat and adjacent roads and
trails each season.
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Step 2: Assembling information

e Data needs for modeling species.

o Data needs for prioritizing sites and species:

— Introduction/colonization phase
— Establishment phase
— Spread and equilibrium phase

o Data ranked in order of importance
o Data quality: how to determine and factor in prioritization

e Where to look for the data
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Step 3: Prioritization

Tested prioritizing species at Whiskeytown NRA, CA

Separated species into 3 phases based on existing data.

Used Analytical Hierarchy Process to weight criteria.

Incorporates measures of uncertainty in the matrix.
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Whiskeytown NRA Species Establishment Results
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[0.021 conmac
0,083 cytsco
10.026 dacglo
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0.036 Regional Trend
0.19% Biology 0.048 Rate of Spread
0.083 Invasion Potential

. 0.013 gerdis
N0.010 hedhel
0.031 hirrine
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WHIS Establishment Phase scores

Decision: Establishment Phaze Species Rank

Species Yalle Decision Scores
Geniman 0.059
cytsco 0083
tobpze 0oy
arudon navz
tamchi 0053
Yinmaj 0049
Epajun 0045
hallan 0037
poapta 0035
lingen 0034
hirrine 003
branig 0.0
menpLl 0.0
diggour 0029
aegtri 00z
taecap 00z
daclo 0.026
izatin 0025
bratou 0.024
hypcal ooz
CONMEE 0.0
Iythy= 0nz
ficcar no19
foeyul 0015
gerdis 0013
maryul 0.011
Il 0011
patcri 0.014
hedhel 0010
sapaff 0008
tanl 0,006
agrato 0006
0.00 Decision Score 011




National Park Service, U.S. Department of the Interior

Step 4: Modeling

A model is needed to make searching
efficient and predict risk of occurrence.

e Conceptual models

e Analytical models

— Plot-based approach

— Remote sensing approach
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Predicting risk — Plot based

e Type of training data.

* Augmenting spatially explicit models with non-spatial
data.

* Methods for analyzing statistical relationships.
« Extrapolating to park.
o Software availability
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Verbascum thapsus at Lava Beds Ntnl Monument

B High probability
Medium probability
M Low probability
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Predicting risk — Remote Sensing

* Types of remotely sensed data.
 When to use for invasive species.
« Building predictive models using imagery.
 Modeling vectors and pathways.
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Targei Plamt
Wire of the Has Unique
Park or Vegetation Area of Percent Canopy
Area of Interest Phenology Infestation Cover of Infestation Appropriaie Group of Sensors

. Small <05 ha
[ Small or AMedium Yes Medinm Hyperspeciral Sensors >

Multispeciral, High Spatial

m Resolution Sensors
.
Kultispectral, Medium Spatial

Resolution Sensors

Hyperspeciral Sensors )

Kultispec tral, High Spatial
Resolutio n Sensors

Multispectral, Medium Spatial
Resolution Sensors

Model with
andscape Feature

Hyperspectral Sensors >

Mullispeciral, High Spatial
Resolution Sensors

é

I: Large Yes

Mullispec iral, Medium Spatial
Resolution Sensors

Medium

‘I 05—-10ha

Multispectral, High Spatial
Resolution Sensors

MMultispectral, Medium Spatial
Resolution Sensors

-—lLarge>1ha

Multispec tral, Medium Spatial
Resolution Sensors

Mulfispeciral, Low Spatial
Resolution Sensors
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Big Bend Mational
Park Boundary

#™ Primary Roads .
e Hilomesers

mEr 8 9 12

Invasive Species Potential Habitat Suitability

Low Suitable Habitat High Suitable Habitat
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Step 5: Sampling Design

 When to use probability sampling in an ED program.

— Assess severity: yes!
— Increase efficiency: yes!

— Search and destroy: No.
e Steps in designing a survey.
« Considers cost and accessibility to backcountry sites.
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Designing an ED Survey

1. Develop sampling frame: park, adjacent areas, etc.

2. Decide on appropriate sample units: stretch of trail,
transect, plot, etc.

3. Use a conceptual or predictive model: likely areas,
species, pathways, etc.

Steps for stratified vs. unequal probability sampling.

5. Selecting sampling units.
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Case Studies

« Klamath Network: details on USGS modeling and
prioritization projects.

« Pacific Islands Network: details on combining a broad
(island) and narrow (park) scope.

« Golden Gate NRA: details on using volunteers for ED
monitoring.
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Official handbook roll-out April 2007.

“Living document” with digital updates, additions.
- New case studies
- Park protocols

For copies and website info contact:
Penny Latham penny latham@nps.gov
Paul Geissler paul geissler@usags.gov

ZUSGS

science for a changing world




