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Condition-based Management

“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

Need to know the status & trend in condition
for key resources in each park

Use information about resource condition for
management decision-making, planning,
interpretation, & other management activities



What the 32 1&M Networks provide:

e Inventory and monitoring data from “boots on the
ground” data collection, analysis, and routine reporting

« Compilation, analysis, translation, and delivery of data
collected by other programs and agencies (e.g., climate
data, air quality)

e EXxpertise (scientists, modelers, quantitative ecologists,
data managers, science communication specialists)

e Connection/communication between land managers and
scientists through each network’s Board of Directors and
Technical Advisory Committee



Core Duties of I&M Network Staff:

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.

I&M is NOT a Stand-Alone Program

(parks wouldn’t get as much if it were)




Minimum Standards

Peer-reviewed, approved monitoring plan blessed by
Board of Directors (park superintendents)

Peer-reviewed protocols, Oakley et al. 2003 standards
Data Management Plan (1/3 of resources rule)

Relational Databases (NRDT) with routine data entry and
guality standards

Routine analysis and reporting of results to parks

Annual accomplishment reports, work plans, budgets,
shared amongst all of the parks in the network

Appropriate level of peer review on all products



Guidelines for long-term monitoring
protocols

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

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

Key words iormat, guidelines, monitoring, national park, natural resources, policy, protocol, sampling
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s Plant Community Monitoring

Summary | James, K. 2008. Forest Community Monitoring Baseline Report, Pea Ridge Mational
Military Park. Matural Resource Technical Report NPS/HTLN/MRTR—2008/082. Mational Park
Senvice, Fort Collins, Colorado

Summary | James, K. 2008. Forest Community Monitoring Baseline Report, Hot Springs Mational
Park. Matural Resource Technical Report MPS/HTLN/NRTR—2008/081. Mational Park Service, Fort
Collins, Colorada

Summary | James, K., and DeBacker, M. 2007. Plant Community Monitaring Trend Report
Homestead Mational Monument of America. Matural Resource Technical Report MPS/HTLN/MRTR—
2007/028. Mational Park Service, Fort Collins, Colorado

Summary | James, K., and DeBacker, M. 2007. Plant Community Monitaring Trend Report
Pipestone Mational Monument. Matural Resource Technical Report MPS/HTLM/MRETR—2007/029
Mational Park Senice, Fort Caollins, Colorado

Summary | James, K., and DeBacker, M. 2007. Plant Community Monitoring Trend Report
Tallgrass Prairie Mational Preserve. Natural Resource Technical Report NPS/HTLM/MNETR—
2007/030. Mational Park Serice, Fort Collins, Colorado

S.A. Leis, and P. Christiansen. 2007. Evaluation of fire effects and
restoration progress through 21 years of prairie vegetation manitoring at Herbert Hoover MNational
Historic Site, 1982-2005. Matural Resource Technical Report NPS/HTLN/MRTR-2007/052. Mational
Park Service, Fort Callins. Colorado

Summary | Williams, M.H

i

Sasseen, A, and DeBacker, M. 2006. Baseline Plant Community Monitaring Report, Tallgrass
Prairie Mational Preserve. Matural Resource Technical Report NPS/MHTLMN/MNRETR—2006/019
Mational Park Senvice, Fort Caollins, Colorado

2005 Agate Fossil Beds NM & Scotts Bluff NM Report

2005 George Washington Carver MM Report

2005 Scott's Bluff MM USGS Grazing Research Report

2004 Effigy Mounds NM Report

2004 Herbert Hoover WHS Preliminary Report

2003 Wilson's Creek NB Report on Tornado Damage to Wegetation

2003 Woodland Vascular Plant Inventory at Homestead NM of America

» Prairie Fringed Orchid Monitoring - PIPE

Summary | Young, C.C., LW. Morrison, J.L. Haack, and G. Wagner,. Summary Report: Westemn
Prairie Fringed Orchid Monitoring at Pipestone Mational Monument, 1993-2007. Matural Resource
Technical Report NPS/HTLN/MRTE—2007/059. Mational Park Senvice, Fort Collins, Colorado. (WPS
Only)



DOT Geographic Areas

and examples of I&M Networks overlap
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Data Sets that we have available to share w/ others:

Land Cover

Enhanced NLCD 1992

NLCD 1992

NLCD 2001

NLCD Change Product

NLCD Impervious Surface
NLCD Tree Canopy

Historic Natural Fire Regime
LandFire - all products

Land cover diversity (Simpson's)
NatureServe Ecological Systems
GAP/ReGAP

Land cover characteristics
Forest fragmentation
Morphological pattern metrics
Forest cover types

Converted and natural landcover

Landform

DEM - 10, 30, and 120 meter
Slope and aspect

Depth to bedrock

Sand, silt, clay fractions
Crop capability

Geology

Inventory and Monitoring Division

Climate

Precipitation

Temperature (min/max, variability)
Growing season days

NDVI

Sea surface temperature

Transportation

Roads (Multiple data sources)
Railroads (U.S. and Canada)
National Waterways

Population

Nightime lights (1992/93, 2000)
Populated places

U.S. cities

U.S. urban areas

1990, 2000 Census, block group
Population projections by county
SEDAC census grids

Housing density (1940-2040)
Inventoried roadless area
Agriculture census by county
Water use by county
Conservation risk index
Wildland Urban Interface

Boundaries

Omernick Ecoregions (and CEC)
Bailey Ecoregions

Physiographic Provinces

UNEP Large Marine Ecosystems
States

Counties

NPS Units (with various buffers)
NPS Vital Sign Networks
Protected Areas Boundaries
Federal Lands

National Wilderness Preservation Systernr
Continental Divide

NCDC Climate Divisions

NEON Domains

Hydrology

Hydrologic Units (4, 6, 8, 12-digit)

NHD (med and high resolution)
Impoundments

Aquifers

Ground water climate response network
Sea ice (North America)

o

Natural Resource Program Center



Natural Resource Program Center

EXPERIEMCE
YOUR
AMERICA

NPScape:
Analysis of Park Landscape
Dynamics



Natural Resource Program Center

relevance ot Project: Key

YOUR

Th emes AMERICA

» Putting science (landscape-level data/analyses)
into hands of park managers and planners -
contribution to park planning such as adaptation
plans

» Inter-agency climate change response - applicable
to vulnerability assessments, conservation planning

- Takes a common, systemic approach to a high-
priority vital sign for I&M Networks



Natural Resource Program Center

EXPERIEMCE
YOUR

NPScape Products & Deliverables — wec

e Development of Measures and respective Metrics

e For initial effort activities were focused on six
measures:

— Conservation Status
— Housing

— Landcover

— Pattern

— Population

— Roads



Natural Resource Program Center

Current Metrics

Measure - Metric AMERICA
Conservation Status — Area Protected

Conservation Status — Ownership Area / Category
Conservation Status — Ownership

Housing — Current Density

Housing — Recent Change (1990-2000) in Density
Housing — Historic Density (100m cells)

Housing — Projected Density (100m cells)

Landcover — Percent Natural vs. Converted
Landcover — Change in Natural vs. Converted
Landcover — Area / Category

Landcover — Percent Impervious

Pattern— grassland morphology; # = edge width scale
Pattern — forest morphology; # = edge width scale
Pattern — patch size (grassland); # = edge width scale
Pattern — patch size (forest); # = edge width scale
Pattern — grassland density; # = moving window size
Pattern — forest density; # = moving window size
Population —Total; # = 1990, 2000

Population — Density; # = 1990, 2000

Population — Recent Change 1990-2000 (% total and density)

Population — Historic Change, by County
Population — Projected Change, by County (% total and density)

Roads — Road Density
Roads — Distance from Roads
Roads — Area without Roads




Natural Resource Program Center

NPScape Products & Deliverables

Documented
procedures for
data processing
and metric
calculation
(SOPs)

EXPERIEMCE
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Inventery and Manitoring Program

Population Measures Processing SOP
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Block Group Level — Detaled Instructions for Access
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Natural Resource Program Center

NPScape Products &
Deliverables

EXPERIEMCE
YOUR
AMERICA

Geoprocessing P
tools and scripts| <<
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# Load required toolboxes. ..
#/Toolboxes/ inalysis Tools. el

= Too

= Toolbhoxesf T

gp- AddToolbox (™2 arcogis/ ArcToo 1
gp. dddToolbox {2/ arcois/

gp . dddToolbox{"C:/arcoi=s/ ArcToo lih

ALY aalrx

=.thx™

nba Managewmesl

tutput Feature Claga = Uutput Workapace or Feature Datazet + i)
npa bound all albers Leyer = "nps bound all albers Laper”

b NP5 Unit_Code + " A0k " 4 Leyer Suffix

i Process:

Ure Layer...
Argumene = "[WIIT COODE] = "™ + WP Unit Code +
gp . HakeFeaturelaysr management [Input NP3 Feature Cla==, nps bound sll alber= Layer, Argumsnk,

war
v

Buffer . ..

# Process: Creamte 30km
gp.Buffer analwaisinps bound all albers Laver, Output Feature Class, Bufferdres, "FULLT
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Natural Resource Program Center

NPScape Products &
Deliverables

e Geoprocessing tools and scripts ready to run iteratively!

WYOU WILL HEED TO EDIT THE FOLLOWING FATHS
Tnit_Code = "ACAD"
Input_AOA Feature Class = "C;~~HNPSCAPE-“~Reference~~AQA Features Preliminarvy.gdb~~AQA 30Lm~~ACAD ADA 30km"

HLCD 1992 Data=zet "CosHPSCAPE Landocover~>SourcelData~lac nlcdl992 conus. img”
HLCD1992 Reclassl "CoHPSCAPE S~ Landocovers~Sourcelata~~1lacl992 recode levellclasses dbif"
HLZ1992_Recla=s=sZ = " ~WHNPSCAFPE-~Landcover-~Sourcelata~~lacl99?_recode_level ?classes . dbf”

HLCD 2001 _Data=et
HLCDZ2001_Recla==1
HLCD2001_Recla=zsz2

"ComHPSCAPES~Landocovers~SourceData~~HLCD TSA  img"
"CosSHPSCAPES~Landocovers>~Sourcelata~~lac200l_recode_levellclasse=s dhf"
"CooWHPSCAPE -~ Landocovers~Sourcelata~~lac200]l_recodse levellclasses dbf”

LCZ_Dataset = "C:~~HNPSCAPE-~Landcover-~Sourcelata~~loco conus. ing”
LCC_ReclassTable = "C~WHPSCAPE-~Landcover~~Sourcelata~~locc_recode nc change . dbf”

LHC_Reclass Table = "C W HPSCAPE~~Landcover~ SourcelData~lnc recode Zclasses . dbf”

LPI_Dataset = "C:~~NPSCAPE--~Landcover-Sourcelata~>LFI_conus.img"
LFI_Reclas= Table = "C W HPSCAPE-Landcower-~SourcelData~lpi_ recode. dbi”

HPScape_LandcoverFProduct_Template_zxml = "C: -~ HNPSCAPE-~Landcover-~Sourcelata~~HPFScaps LandocoverFProduct__Template
LogFile = "C:~~HPSCAPE-“Landcover->LandcoverlLogfile. t=t"
Output_Workspace_or_Feature Datasst = "C.-~HPSCAPE““~LandcoversFrocessedData"

#END OF REQUIEED MODIFICATIONS
HEpEEEF AL AL AL SRR A S SRR LR AR SRS RS HER AR LR LRSS AL RS E RS AR RS S LSS S R S

from lac_ ADACalculate AreaPerCategory import lac ADACalculate AresPerCategory

from loc_AQOACalculate_ChangeNaturalConwverted import loc AQACalculate ChangeNaturalConverted
from lnc HaturalConverted import lhnc HaturalConwverted

from lpi_AreaPerCategory import lpi_AreaPerCategory

from HPScaps Ttilitiss import *
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Natural Resource Program Center

EXPERIEMCE

NPScape Products & Deliverables =~ o=

e Output products, including
MXDs, MXTs, geo-enabled
PDFs, PNGs, KMLs, etc.
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Greater range of usage for
non-GIS community




Natural Resource Program Center

EXPERIEMCE

NPScape Products & Deliverables ..
3

A Guide to Interpreting NPScape Data and Analyses

e |nterpretive Guide:
describes the scientific i Bimon Tobed S BRI IS
underpinning of
NPScape measures and
provides literature
summaries, citations,
and examples to put
results in broader
context




Natural Resource Program Center

EXPERIEMCE

NPScape Products & Deliverables o,

Percent of 30 km Local Landscape Natural (Unconverted) Cover

e |nterpretive Guide . . . . . .

Western Alazka &
a nd Upper Midwest and Great Lakes | —————=————— " ————— —_———————
. Southermn Rockies
accom pa nyl ng Southern Great Plains T R —
. South Pacific — - -
Appendlx al IOWS South Florida —_— _

South Atlantic| —m—m—————————————  —— e ————————_— .  — —————1

for Com pa rison Of Flains and Prairie Potholes R ————
——————
-

Facltlc Islands

metrics a mong Northerm Interiar Farest

Morthern Atlantic | ————————————————————70— E=-=--= —_— e

LCC areas :

@ulf Coast Praitie | —————————————————————— == == _——— ———3

Gulf Coast Plain and Ozaks —— = - > —==

Freat Morthern

reat Basin

Eastern Tallgrass Prairie | ————(—— _7=——=— —— —_—

e =

]

Cesert -%
<%

e ———

T

Avrctic Plaing and Mountains

Appalachian | ————————000—m——————=—=—===—=x — ————— —————— — — —— — ——

Percent Matural Land Cawer




Natural Resource Program Center

EXPERIEMCE

NPScape Products & Deliverables o,

1990 Population Density in Unprotected Areas within the 30 km Local Landscape

e |nterpretive Guide
and accompanying|

Appendix also
a”OWS for P acific est Region |———————————me—e==e i T .
comparison of . -

metrics by Region

_______

Mational Capital Region

Mlidwest Region

Intermountain Region

Alazka Region Y m— — ey T

Log10 Population Density per km*2




NPS - USFWS I&M Programs Collaboration

The NPS and USFWS manage many of the largest, most intact
natural areas in the nation, and through our connection and
popularity with visitors and the public, will play an increasingly
important role in promoting conservation and providing hope in a
changing world.

The FWS will be co-locating the national staff for their new I&M
Program with our national staff in Fort Collins, CO; our two
agencies will be working closely together on I&M and data systems



