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“The Secretary shall undertake a program of inventory 
and monitoring of National Park System resources to 
establish baseline information and to provide 
information on the long-term trends in the condition of 
National Park System resources. The monitoring 
program shall be developed in cooperation with other 
Federal monitoring and information collection efforts to 
ensure a cost-effective approach.”

NATIONAL PARKS OMNIBUS MANAGEMENT ACT OF 1998

The Law:



What are Vital Signs?What are Vital Signs?
Vital Signs are key elements that indicate the health of Vital Signs are key elements that indicate the health of 
an ecosystem. Vital signs may occur at any level of an ecosystem. Vital signs may occur at any level of 
organization including landscape, community, organization including landscape, community, 
population, or genetic levels. They may be population, or genetic levels. They may be 
compositional (referring to the variety of elements in compositional (referring to the variety of elements in 
the system), structural (referring to the organization or the system), structural (referring to the organization or 
pattern of the system), or functional (referring to pattern of the system), or functional (referring to 
ecological processes).  Vital signs can be any ecological processes).  Vital signs can be any 
measurable feature of the environment that provides measurable feature of the environment that provides 
insights into the state of the ecosystem.insights into the state of the ecosystem.

“Focus on most significant indicators of 
long-term ecological trends and highest 
concerns among the parks in each network”



NPS VITAL SIGNS NETWORKS



Monitoring Plan OutlineMonitoring Plan Outline
ThreeThree--Phase ApproachPhase Approach

Chapter 1. Introduction and BackgroundChapter 1. Introduction and Background
Chapter 2.  Conceptual Ecological ModelsChapter 2.  Conceptual Ecological Models
Chapter 3.  Vital SignsChapter 3.  Vital Signs
Chapter 4.  Sampling DesignChapter 4.  Sampling Design
Chapter 5.  Sampling ProtocolsChapter 5.  Sampling Protocols
Chapter 6.  Data ManagementChapter 6.  Data Management
Chapter 7.  Data Analysis and ReportingChapter 7.  Data Analysis and Reporting
Chapter 8.  Administration/Implementation of the Chapter 8.  Administration/Implementation of the 

Monitoring ProgramMonitoring Program
Chapter 9.  ScheduleChapter 9.  Schedule
Chapter 10.  BudgetChapter 10.  Budget
Chapter 11.  Literature CitedChapter 11.  Literature Cited

ThreeThree--year process from start of plan to finalyear process from start of plan to final



Purpose of Vital Signs Water Purpose of Vital Signs Water 
Quality MonitoringQuality Monitoring

Track and Support Attainment of NPS 
and DOI  Strategic Goals

Protect pristine water quality (e.g., ONRW)
Support additional CWA protections for 

unimpaired water

Improve Impaired Water Quality 
Support CWA provisions for improving water 

quality (TMDL Development)



Core ParametersCore Parameters
Required Parameters at all monitoring stationsRequired Parameters at all monitoring stations
–– Water Quality (4 water column field measurements)  Water Quality (4 water column field measurements)  

Temperature  Temperature  (degrees Celsius)(degrees Celsius)
Specific ConductanceSpecific Conductance (uS/cm.)(uS/cm.)
pHpH (Standard pH Units)(Standard pH Units)
Dissolved OxygenDissolved Oxygen (mg/l)(mg/l)

–– Water Quantity (quantitative or qualitative)Water Quantity (quantitative or qualitative)
Flow or Discharge (flowing waterbody)Flow or Discharge (flowing waterbody)
Stage/Level (nonStage/Level (non--flowing waterbody)flowing waterbody)

–– Photographic DocumentationPhotographic Documentation
Minimum record of one digital site photoMinimum record of one digital site photo



Guidelines for longGuidelines for long--term term 
monitoring protocolsmonitoring protocols

Karen L. Oakley, Lisa P. Thomas, and Steven G. FancyKaren L. Oakley, Lisa P. Thomas, and Steven G. Fancy

Abstract Abstract Monitoring protocols are detailed study plans that Monitoring protocols are detailed study plans that 
explain how data are to be collected, managed, analyzed, and explain how data are to be collected, managed, analyzed, and 
reported, and are a key component of quality assurance for reported, and are a key component of quality assurance for 
natural resource monitoring programs. Protocols are necessary natural resource monitoring programs. Protocols are necessary 
to ensure that changes detected by monitoring actually are to ensure that changes detected by monitoring actually are 
occurring in nature and not simply a result of measurements occurring in nature and not simply a result of measurements 
taken by different people or in slightly different ways. We taken by different people or in slightly different ways. We 
developed and present here guidelines for the recommended developed and present here guidelines for the recommended 
content and format of monitoring protocols.  The National Park content and format of monitoring protocols.  The National Park 
Service and United States Geological Survey have adopted Service and United States Geological Survey have adopted 
these guidelines to assist scientists developing protocols for these guidelines to assist scientists developing protocols for 
more than 270 national park units.more than 270 national park units.

Wildlife Society Bulletin 2003, 31(4):1000Wildlife Society Bulletin 2003, 31(4):1000––1003 Peer edited1003 Peer edited



Water Quality ProtocolsWater Quality Protocols
WadeableWadeable StreamsStreams
Large RiversLarge Rivers
Lakes and PondsLakes and Ponds
Seeps and SpringsSeeps and Springs
Wetlands and Wetland HabitatsWetlands and Wetland Habitats
GroundwaterGroundwater
Estuaries and Marine AreasEstuaries and Marine Areas
Amphibians, Amphibians, MacroinvertebratesMacroinvertebrates & Fish& Fish
Stream Flow QuantityStream Flow Quantity
Nutrients and Toxic Contaminants.Nutrients and Toxic Contaminants.



Great Lakes NetworkGreat Lakes Network



Great Lakes NetworkGreat Lakes Network



Greater Yellowstone NetworkGreater Yellowstone Network



Northern Colorado Plateau NetworkNorthern Colorado Plateau Network



San Francisco Bay Area NetworkSan Francisco Bay Area Network



Special Issues and ConsiderationsSpecial Issues and Considerations

Decontamination of EquipmentDecontamination of Equipment
Cumulative Bias InteractionsCumulative Bias Interactions
Minimum Detectable DifferenceMinimum Detectable Difference
Sample Size and Power AnalysisSample Size and Power Analysis
Target Population IdentificationTarget Population Identification
Judgmental VS Probabilistic DesignsJudgmental VS Probabilistic Designs
Stream Flow Discharge InfluenceStream Flow Discharge Influence



Status and ConclusionsStatus and Conclusions

27 Network Vital Signs Plans Completed27 Network Vital Signs Plans Completed
More Than 15 Water Quality Protocols More Than 15 Water Quality Protocols 
Completed or in ProcessCompleted or in Process
More Than 15 Other Aquatic Resource More Than 15 Other Aquatic Resource 
Protocols Completed or in ProcessProtocols Completed or in Process
Over $5 Million Invested Annually for Over $5 Million Invested Annually for 
Aquatic Vital Signs Monitoring (Including Aquatic Vital Signs Monitoring (Including 
$2.6 Million Through the NRPC$2.6 Million Through the NRPC--WRD)WRD)



http://www.nature.nps.gov/water/infoanddata/index.htm

Vital Signs WQ Data Mgt.Vital Signs WQ Data Mgt.

http://www.nature.nps.gov/water/infoanddata/index.htm
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