
The Big Picture:
What we are Doing and Why

Integrating Monitoring Information into Park Operations
Maximizing the Use and Relevance of I&M Results



• Key laws and policy.  Marching orders from 
Congress and OMB – why we received the 
funding and what we’re accountable for. 

• “Condition-based Management” – the role of 
the I&M network in providing data for 
management decision-making, park 
planning, and performance management.

• Three products with immediate management 
applicability that promote long-term program 
sustainability.

• Latest developments on IRMA              
(online decision support system)



"The Committee applauds the Service for recognizing that the preservation of the 
diverse natural elements and the great scenic beauty of America's national parks 

and other units should be as high a priority in the Service as providing visitor 
services. A major part of protecting those resources is knowing what they are, 

where they are, how they interact with their environment and 
what condition they are in. 

This involves a serious commitment from the leadership of the National Park 
Service to insist that the superintendents carry out a systematic, consistent, 

professional inventory and monitoring program, along with other scientific activities, 
that is regularly updated to ensure that the Service makes sound resource decisions 

based on sound scientific data.“

- FY 2000 Congressional Appropriations Language   



NPS policies and federal law require us to know the 
condition of natural resources in order to conserve parks 

“unimpaired for future generations”. 

“The Service will also strive to ensure that park resources and 
values are passed on to future generations in a condition that 
is as good as, or better than, the conditions that exist today.” –

NPS Management Policies



National Parks Omnibus 
Management Act of 1998:

“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.”



National Parks Omnibus 
Management Act of 1998:

“The trend in the condition of resources of the National 
Park System shall be a significant factor in the annual 
performance evaluation of each superintendent of a unit 
of the National Park System”



“Decision makers and planners will use the best available 
scientific and technical information and scholarly analysis 
to identify appropriate management actions for protection 
and use of park resources”.

– NPS Management Policies



“A sophisticated knowledge of 
resources and their condition 
is essential. The Service must 
gain this knowledge through 
extensive collaboration with 
other agencies and academia, 
and its findings must be 
communicated to the public.  
For it is the broader public that 
will decide the fate of these 
resources.”

Source: Rethinking the National Parks for the 21st Century.  A 
Report of the National Park System Advisory Board, July 2001



The I&M Program
Park Management Informed by Scientific Information

Routinely collect, manage, analyze, and report data on the 
condition or “health” of a modest set of natural resources.

Provide some local scientific expertise to all 270+ parks through 
the use of shared positions.

Promote integration and cost-sharing across programs and 
disciplines through a flexible but coordinated approach.

Make data and information more available and useful by 
promoting good data management/analysis/reporting practices.

Strategic, long-term program designed to:

Primary Audience:
Park Managers and Planners at the local, park level



Using shared staff and funding to 
facilitate core inventories and do 
long-term monitoring of a modest set 
of vital signs:

1. Determine status and trends in the
condition of a few key natural 
resources for each park, and

2. Effectively deliver information to 
park managers, planners, 
interpreters, scientists, and other 
key audiences.

Core Duties of I&M Network Staff:

I&M is NOT a Stand-Alone Program
(parks wouldn’t get as much if it were)



• Management decision-making informed by scientific 
information
– Triage: allocating limited funding and staff
– Prioritizing projects and funding requests

• Park Planning – connecting science and management
– Analysis of current condition vs. where you want to be; 

develop strategies to get there
– Developing reference conditions, targets

• Performance Management – reporting trends in resource 
condition and demonstrating results at the local and national 
level

• Data and information are used by park staff, interpreters, 
others to develop “stories” that inform others; knowledge 
and appreciation leads to decisions that benefit our natural 
resources

Key Uses for I&M Data and Information



A Logical Sequence as part of Park Operations and 
the Planning Process:

12 Core Inventories
Establish Monitoring Networks; Build Expertise

Natural Resource Condition Assessments
Resource Stewardship Strategy



Assessment

Planning

Monitoring
Adaptive 
Learning & 
Decision 
Making

Adaptive Management Cycle











http://www.greateryellowstonescience.org









Rock Creek Park – Natural Resource Condition Assessment



Foundation

GMP

Program
Mgmt 
Plans Strategic

Plan Implementation
Plans

Annual Performance Plan 
and Report

WHY WHAT HOW

NPS PLANNING FRAMEWORK

LONG TERM SHORT TERM

Resource 
Stewardship 

Strategy

Park Planning - Connecting Science and Management

 Comparison of current condition vs. 
reference condition (target) for measurable 
indicators of resource condition.

 Develop management strategies for how to 
maintain or achieve reference conditions.



Important 
Resources 
and Values Indicators

Current 
Condition

Target 
Condition

Prairie 
Community

Shannon Diversity – Native Plants 1.51 >2.63

Invasive Plant Relative Cover 11% <8%

# of Grassland Bird Species 5 5

Stream 
Community

State Water Quality Standards Not Met Met

Proper Functioning Condition Nonfunctional Functioning

Herbert Hoover NHS – Resource Stewardship Strategy (simplified table)



A strategic, long-term framework for coordinating 
the efforts of multiple programs and funding 
sources over a period of years to decades.

Connecting Science to Park Management through 
the Planning process.

Connect the Dots



Contributors/Supporters
Connect the Dots Framework:

NPS Planning Program
 Kerri Cahill, Patrick Malone

Resource Stewardship Strategy
 Gary Mason

Watershed Condition Assessments
 Jeff Albright, Bill Jackson

WRD Planning Program
 Don Weeks, Dave Vana-Miller

Inventory and Monitoring Program
 Bruce Bingham, Shawn Carter, Steve Fancy
 IMAC - I&M Advisory Council



Connect the Dots Framework
Improves coordination and integration between NPS 
science and planning programs  Better Management

Coordinates the efforts of multiple programs, 
agencies, & funding sources over a time frame of 
years to decades.

Provides park managers and planners with summarized  
information about the condition of each park’s 
fundamental and other important resources/values.

Helps to identify data gaps and research needs    
(could lead to a funding initiative)



Example of a Natural Resource Summary Table (adapted from DRAFT Resource 
Stewardship Strategy for Denali NP&Pres)

Park Planning Elements:
Fundamental and other 

Important Park Resources and 
Values

Desired Conditions from GMP



Example of a Natural Resource Summary Table (adapted from DRAFT Resource 
Stewardship Strategy for Denali NP&Pres)

Science Elements:
Indicators of resource condition

Estimates of Current Condition



Example of a Natural Resource Summary Table (adapted from DRAFT Resource 
Stewardship Strategy for Denali NP&Pres)

Management Elements:

Reference conditions for 
indicators of condition 

(managers, scientists, and planners 
work together to develop)

Management target if different 
from Reference Condition

Comparison of Current Condition 
to Management Target



Using shared staff and funding to 
facilitate core inventories and do 
long-term monitoring of a modest set 
of vital signs:

1. Determine status and trends in the
condition of a few key natural 
resources for each park, and

2. Effectively deliver information to 
park managers, planners, 
interpreters, scientists, and other 
key audiences.

Core Duties of I&M Network Staff:



Policy makers, 
Non-Scientists

Use Assessment 
by experts to 

translate scientific 
findings for policy 

and decision-
making

Simple, clear 
public message

Scientists, 
Field-level 
Practitioners

Science Environment

Public Environment

Effective 
communication

Sound 
Science

Highly 
Summarized
Information

Indicators, Indices, 
and Information

Processed Data/Statistics

Raw Data



Policy makers, 
Non-Scientists

Scientists, 
Field-level 
Practitioners

Science Environment

Public Environment

Effective 
communication

Sound 
Science

Partnerships with 
others to help 
communicate 

scientific findings 
to the public and 

for policy and 
decision-making

Resource Briefs
Condition Summary Tables

I&M Network Staff need to develop and deliver products to parks at all levels 
of the pyramid; set aside adequate time and funding to make sure we provide 

park managers and planners with information, not just data.

Models,
Synthesis Reports,

Assessment Reports,
Integrated GIS Analyses

Databases, GIS Products, Spreadsheets
Metadata, Catalogs, NPS Data Store

Data Summaries, 
Technical Reports, Maps, 

Trend Analyses, 
Processed Data



Three products with near-term 
management applicability that promote 

long-term program sustainability

• Resource Briefs

• Parallel set of intranet and internet 
websites to provide current results for 
each vital sign; emphasis is on internal 
audiences

• Natural Resource Summary Tables



Resource Brief
One page synopsis of a 

resource topic:

• Why is it Important?
• Status and Trend
• Management Implications; 

So What?

“Top of the pyramid” executive summary; 
can drill down to the underlying science, 
reports, details if interested.





















Three products with near-term 
management applicability that promote 

long-term program sustainability

• Resource Briefs

• Parallel set of intranet and internet 
websites to provide current results for each 
vital sign; emphasis is on internal audiences

• Natural Resource Summary Tables





Rock Creek Park – Natural Resource Condition Assessment



Vital Signs Summary Tables





Inventory Tracking Database





Integration of Resource Management Applications

• NRPC will integrate all natural resource data applications  
• Create a central web portal, single sign-on system
• Eliminate redundant data storage; streamline functions
• Develop a common user interface for all NR applications
• Transition to service-oriented architecture (SOA), starting 

with NPSpecies, NatureBib, and the NPS Data Store.

IRMA is the project implementing this policy.

NRPC Policy: (initiated in FY 2007)



SOA: silos are deconstructed into reusable, 
multipurpose “services”

user identity park code references
user identity

park code
references
data sets

access control
data entry

data downloads
reports 

observations
taxonomy
vouchers

user identity
park code
references
data sets

access control
data entry

data downloads
data uploads

reports

NPSpecies

NatureBib
user identity

park code
references
data sets

access control
data entry

data downloads
data uploads

reports

Data Store

Silos: stand-alone systems that 
duplicate data and don’t interact well

taxonomy

APCAM

RPRS

NatureBib/
Data Store

observations

Example of how services being created 
initially for NPSpecies could be used by 
other systems. 

access control

ATBI



Natural Resource Information Portal



Possible Navigation Scheme – Option 1: reflects Ecological Monitoring Framework

Home Air & 
Climate

Geology & 
Soils  

Water Biology Landscapes Human 
Use

References Maps Tools

•NRInfo 
Portal home
•Set 
Preferences 
•User-
customized

• Air Quality
•Climate data
•Etc.

•Geology
•Soils
•Cave/Karst
•Etc.

•Water 
quality
•Hydrology
•Etc.

•Species
•Vegetation
•Invasives
•T&E
•ATBI
•Wildlife 
Disease
•Etc,

•Fire & Fuels
•Landscape  
Dynamics
•Natural 
Sounds
•Climate 
Change
•Etc.

•Visitors & 
recreation
•Human 
effects
•Permits
•PEPC
•Etc.

•Citation 
service (former 
Bib and Data 
Store)
•DOI Library
•NPS pub 
series
•Etc.

•Base carto
•Park maps
•Imagery
•GIS 
downloads
•Etc.

•Metadata 
Tools and 
Editor  
•Metadata 
Extractor
•Download 
park list
•Etc.

Dec. 4, 2008

Search box hereSearch



http://nrinfo.nps.gov/portal





Search Page for Reference Service

• Search both datasets and documents
• Searches keyword through all fields
• Easily select one or more park units



Search Results

• Shows search criteria
• Columns can be added and sorted
• Optionally download search results as a file



Reference Summary

• Same general layout for documents and datasets
• Easy to read and print



Yellowstone Demonstration Project

• Demonstrate ability to extract data directly from IRMA 
and display on Greater Yellowstone Science Learning 
Center website.  

• We provide them with specifications and guidelines:  
what’s available, how to ask, and what they get. 

• Example:   
– Fetch a list of records in the data store using park 

code and keyword 
– Fetch the attached file

• Using industry standards for exchanging information      
in both directions







“The 32 I&M networks are designing a system for 
scientific data collection, analysis, and reporting that 
is unprecedented in the history of the National Park 

Service”

Purpose of this Review
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