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NPS Inventory and Monitoring Networks



“The intent of park vital signs monitoring is to 
track a subset of physical, chemical, and 
biological elements and processes of park 
ecosystems that are selected to represent the 
overall health or condition of park resources, 
known or hypothesized effects of stressors, or 
elements that have important human values.”

Purpose of Vital Signs Monitoring:



Comprehensive 
Invasive Species Monitoring

Early Detection

Trends

Prevention

Efficacy of Management Actions

Secondary Effects of Actions

Restoration / Recovery



NPS Focus on Early Detection
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8 Steps to Optimum Early 
Detection

Step 1.Step 1. Develop a list Develop a list 
of target species + of target species + 
resources.  resources.  
Prioritize.Prioritize.

Step 2.Step 2. Assemble Assemble 
known information.known information.

Step 3.Step 3. Risk of Risk of 
occurrence model occurrence model 
(GIS)(GIS) (using Step 2).(using Step 2).



8 Steps to Optimum Early 
Detection (cont.)

Step 4.Step 4. Develop an optimal search Develop an optimal search 
strategy (survey design).strategy (survey design).

Step 5.Step 5. Use search model to direct Use search model to direct 
search efforts. search efforts. 

Step 6.Step 6. Record results and provide Record results and provide 
feedback.feedback.



8 Steps to Optimum Early 
Detection (cont.)

Step 7.Step 7. Analyze and report results.Analyze and report results.

Step 8.Step 8. If one of the target If one of the target 
species is found and species is found and 
cannot be controlled cannot be controlled 
immediately, make immediately, make 
arrangements for control arrangements for control 
efforts.efforts.

http://www.cdfa.ca.gov/phpps/ipc/weedinfo/usedimages/YST73flowerA.jpg


Welcome to the Klamath Network!

WHERE THE NOXIOUS THINGS ARE…

http://www.cdfa.ca.gov/phpps/ipc/weedinfo/usedimages/YST73flowerA.jpg


Climates of Klamath Network



Why the Klamath Network?
Plant Geography 

of the 
Klamath Region

Mitchell (1976)
Air Mass Boundaries

Winter
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MEDITERRANEAN 
CLIMATE

TEMPERATE
CLIMATE

Portland

Mitchell, V. L.  1976.  The regionalization of 
climate in the Western United States.  
Journal of Applied Meteorology 15:920-926.

San Francisco

Map diagram illustrating major floristic provinces influencing the Klamath Region of northern California 
and southern Oregon and the location of major air mass boundaries outlined by Mitchell (1976). 



Major Terrestrial Habitats of the Klamath Network

 Park Unit 
Vegetation Type Crater 

Lake 
Lassen 

Volcanic 
Lava 
Beds 

Oregon 
Caves 

Red- 
wood 

Whisky- 
 town 

Coastal Environments       
Coastal strand and dune - - - - C - 
Coastal Prairie - - - - U - 
Coastal Forest - - - - C - 
Low Elevation Environments 
Redwood Forest - - - - A - 
Mixed Evergreen Forest - - - C C C 
Oak/Pine Woodlands* - U - U C A 
Annual Grassland - - - - - U 
Chaparral - - - - U C 
Mid Elevation Environments 
Mixed Conifer Pine A A - U U C 
Mixed Conifer Fir A A - A C C 
Montane Chaparral - U - U - U 
Upper Montane Environments 
Subalpine Forest A A - - - U 
Montane Meadows C C - U - U 
Alpine  C A - - - - 
Great Basin Environments 
Sagebrush Steppe - - A - - - 
Juniper Woodland/Savanna - - A - - - 
Ponderosa Pine Woodland C U C - - U 
Rosaceous Shrubland - - C - - - 
Mesic and Hydric Environments 
Riparian Forests C C - C C C 
Freshwater Marsh - C - - U U 
Seeps and Springs C C - U C U 
Alkali Meadows - ? - - - U 
 

A = abundant
C = common
U = uncommon



Priority Weeds for Klamath Network ParksWho?
CentaureaCentaurea maculosamaculosa spotted knapweedspotted knapweed

CirsiumCirsium canadensiscanadensis Canada thistleCanada thistle
LepidiumLepidium latifoliumlatifolium perennial perennial pepperweedpepperweed

CentaureaCentaurea solstitialissolstitialis yellow yellow starthistlestarthistle
CirsiumCirsium vulgarevulgare bull thistlebull thistle
Euphorbia Euphorbia esulaesula leafy spurgeleafy spurge

LythrumLythrum salicariasalicaria purple loosestrifepurple loosestrife

SenecioSenecio mikanioidesmikanioides = = DelariaDelaria
odorata odorata Cape ivy, German ivyCape ivy, German ivy

SpartinaSpartina alterniflora alterniflora Atlantic or smooth Atlantic or smooth cordgrasscordgrass

UlexUlex europaeuseuropaeus gorsegorse

Ailanthus Ailanthus altissima altissima tree of heaventree of heaven

ArundoArundo donax donax giant reed, giant reed, arundoarundo

HederaHedera helix helix English ivyEnglish ivy
SpartiumSpartium junceumjunceum Spanish broomSpanish broom
LeucanthemumLeucanthemum vulgare vulgare oxox--eye daisyeye daisy
GenistaGenista monspessulanamonspessulana French broomFrench broom
VerbascumVerbascum thapsusthapsus woolly mulleinwoolly mullein
HypericumHypericum perforatumperforatum common St. Johncommon St. John’’s s wortwort, Klamath weed, Klamath weed
HalogetonHalogeton glomeratusglomeratus halogetonhalogeton

Klamath weed
Hypericum perforatum



Where?



Where?
Which species are in region?
Which species constitute an immediate threat?

Ecoregional or Park-specific approach
Klamath World Wildlife Fund Ecoregions

Regional 
Invasive 
Species 
Pool

Ecological Filters
(Ecoregional Climate, Soils,etc.)

Ecoregion-
Specific
Rankings 
of Most
Invasive 
Plant Species

Species 1
Species 2
Species 3
Species 4
Species 5

Species 1
Species 2
Species 3
Species 4
Species 5

Species 1
Species 2
Species 3
Species 4
Species 5



When?

Canada thistle
Cirsium canadensis

Temporal questions with respect to non-native plant invasions

When do they invade?
How long do they persist?
How do they respond to management through time?



When

Tracking the establishment and spread of non-native species in park habitats
invasive species “flash”

invasive species “pulse”

invasive species “invasion”
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TIME
Three potential non-native species responses to fire disturbance.



Pre disturbance 1 yr Post-disturbance
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Early Detection Data Assembly and 
Prioritization Development –

NPS-USGS Partnership

(6a) Prioritize Species
(NPS Networks & Parks, 

USGS, Partners)

(3b) Collect spatial habitat data
(NPS Networks & Parks, Partners, 

USGS)

(2a) Update and 
Maintain Species 

Lists
(NPS WASO, 

Regions, Networks & 
Parks)

(8) Sampling/ Survey Design
(USGS, Partners)

(9) Model Evaluation/ Field Testing
(USGS, Partners)

Local Field Effort
(Parks, EPMTS, 

Partners) 
Volunteer SOP
(SFAN, LAME)

(7) Predict Risk of Occurrence
(USGS, Partners)

(4) Known Occurrences Database (NPS)

(2) Develop Lists of Known and 
Potential Invasive Species

(NPS Regions, Networks & Parks, 
Partners)

(3) Assemble Relevant Information
(NPS Networks & Parks, TNC, Partners)

(3a) Species profiles
(NPS, TNC, Partners)

(6) Priority Assessment
(NPS Networks & Parks, USGS, 

Partners)

(6b) Prioritize Sites and 
Resource Values

(NPS Networks & Parks, 
Partners)

Species Prioritization
(Brooks - KLMN)

Remote Sensing
(Caldwell - CHDN)

Species suitable for
remote sensing

(5) Define Monitoring Objectives (NPS 
Networks & Parks)









Invasive Plant Species Early 
Detection and Rapid Response 

Model Predict Risk of Occurrence

Sampling DesignSpecies and Resource Prioritization

Early Detection

Species and Environmental Data 
Collection

Model Evaluation and Testing

Rapid Assessment

Rapid Response

Active Monitoring

Passive/Incidental Reporting

Analysis, Data Management, 
Reporting

Rapid Risk 
Assessment Methods

Consistent Data 
Definitions and 

Formats

Incident Command System

Dynamic Rapid Response Plans

Adequate Flexible and Available 
Funding

Standing Rapid Response Teams

Management Action 
Evaluation

Database Update

Public Outreach

Information/ Report 
Dissemination

Report Generation

Early Detection and 
Rapid Response 

System Evaluation

Key components and associated subtasks for an invasive plant species early detection and rapid response system.



Next Steps

Project Integration to Form a Project Integration to Form a 
Comprehensive Invasive Plant Early Comprehensive Invasive Plant Early 

Detection ProtocolDetection Protocol



Questions?Questions?

http://science.nature.nps.gov/im/monitor/invasives.htmhttp://science.nature.nps.gov/im/monitor/invasives.htm

http://science.nature.nps.gov/im/monitor/invasives.htm
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