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i == Core National Indicators

EXTENT AND PATTERN

<

XN
Coasts and Oceans -‘“‘ Farmlands

Extent ® Ecosystem Extent* * Coastal Living Habitats * Total Cropland*
® Shoreline Types ® The Farmland Landscape*
Pattern ® Pattern of “Natural” ® Pattern in Coastal Areas# # Proximity of Cropland to

CHEMICAL AND PHYSICAL

Nutrients, Carbon, and
Oxygen

Landscapest

CHARACTERISTICS

® Movement of Nitrogen*
» Carbon Storages

® Areaswith Depleted
Oxygen®

Resiclencest
® Patches of "Natural” Land in
the Farmland Landscapet

® Nitrate in Farmland Streams
and Groundwater*

® Phosphorus in Farmland
Streams*

* Soil Organic Matter*

Chemical Contamination

# Chemical Contamination®

# Contamination in Bottom
Sediments*

# Pesticides in Farmland
Streams and Groundwater*

Physical

BIOLOGICAL COMPONENT

‘

Plants and Animals

# Change In Stream Flows#

® Af-Risk Native Species*
# Established Non-native
Species#

# Coastal Erosion
® Sea Surface Temperature*

At-Risk Native Marine Species
Established Non-native
Species in Major Estuaries*
Unusual Marine Mortalities

# Potential Soil Erosion
# Soil Salinity
# Stream Habitat Quality+

# Status of Animal Species in
Farmland Areas

# Established Non-native
Plant Cover in the Farmland
Landscapet

Communities

® Native Species Composition*

Harmful Algal Events*
Condition of Bottom-
Dwelling Animals

# Soil Biological Condition

Ecological Productivity

GOODS AND SERVICES

Food, Fiber, and Water

# Plant Growth Index*

® Production of Food
and Fiber and Water
Withdrawals

Chlerophyll Concentrations*

® Commercial Fish and
Shellfish Landings

® Status of Commercially
Important Fish Stocks*

® Selected Contaminants in
Fish and Shellfish

* Major Crop Yields

® Agricultural Inputs and
Outputs*

* Monetary Value of
Agricultural Production

Recreation and Other Services

® Qutdoor Recreation
® Natural Ecosystem Services*

® Recreational Water Quality

* indicator reflned since the 2002 State of the Nation's Ecasystems Report {original metric or metrics retalned)
T indicator redesigned since the 2002 State of the Nation's Ecosystams Repart
+ New indicator since the 2002 State of the Nation's Ecosystems Report

® Recreation in Farmland
Aregas




(VYo

(\‘@ Fresh Waters

% Shrublands

Grasslands and

A

i

Urban and Suburban
Landscapes

i

® Forest Area and Ownership*

Extent of Freshwater

* Area of Grasslands and

® Area and Composition of

Landscapest

Shrubland Landscapest

* Forest Types* Ecosystems* shrublands* the Urban and Suburban
® Forest Management * Altered Freshwater ® Land Use in Grasslands and Landscape*

Categories* Ecosystems* Shrublands ® Total Impervious Area
® Pattern of Forest ® [n-Stream Connectivity# * Pattern of Grassland and ® Streambank Vegetation

# Housing Density Changes in
Low-Density Suburban and
Rural Areast

® "Natural” Lands in the
Urban and Suburban
Landscapet

# Nitrate in Forest Streams»*
# Carbaon Storage*

Phosphorus in Lakes,

Reservoirs and Large Rivers*

® Nitrate in Grassland and
Shrubland Groundwater
® Carbon Storage

# Nitrate in Urban and
Suburban Streams*

® Phosphorus in Urban and
Suburban Streams*

Freshwater Acidity#

# Urban and suburban
Air Quality*
® Chemical Contamination®*

Water Clarity
Stream Habitat Qualityr

# Number and Duration of
Dry Periods in Grassland
and Shrubland Streams and
Rivers*

® Depth to Shallow
Groundwater

® Urban Heat Island

® At-Risk Native Forest
Species*

® Established Non-native Plant
Cover in Forests

At-Risk Native Freshwater

Species*

Established Mon-native
Freshwater Species*
Animal Deaths and
Deformities

® At-Risk Native Grassland and
Shrubland Species*

® Established Non-native
Grassland and Shrubland
Plant Cover*

® Population Trends in
Invasive and Non-invasive
Birds

® Species Status
# Disruptive Species

® Forest Age*

# Forest Disturbance: Fire,
Insects, and Disease*

* Fire Fregquency

# Forest Community Types with
Significantly Reduced Area

Status of Freshwater Animal

Communities*
At-Risk Freshwater Plant
Communities*

® Fire Frequency
* Riparian Condition

® Status of Animal
Communities in Urban and
Suburban Streams

® Timber Harvest*
# Timber Growth and Harvest*

Water Withdrawals
Groundwater Levels

Waterborne Human Disease

Outbreaks

e Cattle Grazing

® Recreation in Forests

Freshwater Recreational
Activities

® Recreation on Grasslands
and Shrublands

® Publicly Accessible Open
Space per Resident

® Natural Ecosystem Services*
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Bob Bunce and Rob Jongman, Alterra, Wageningen UR

OBJECTIVES

= to ensure service function to EU policy
implementation
(national, regional and local level)

= to liaise with stakeholders
(national policy makers, practioners and EU project
coordinators, and incorporate their practical experience)

January 30, 2008
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Table 2.1 The 26 indicators proposed for the first European set grouped by CBD focal area
and EU/PEBLDS headline

Focal area

EU and PEBLDS headline
(italics indicate changes
fram CBD headlines)

Proposed indicators

SEBI 2010
contributions/ main
strengths of the
indicator

Suggested
improvements

Status and trends of the
components of biological
diversity

Trends in the abundance
and distribution of
selected species

1 Abundance and
distribution of
selected species

Birds: indicator preduced
by NGO established in
sDI, 51 and SEBI 2010
sets.

Butterflies: methodology
agreed.

Expand gecgraphica
coverage.

Add additienal taxenomic
groups and ecosystems.

Change in status of
threatened and/or
protectad species

2 Red List Index for
European species

Production of an RLI
based on European risk.

Expand taxonomic
coverage.

3 Species of European
interest

New indicator based
on Habitats Directive
reporting.

Improve guidance on
monitoring and data
collection.

Trends in extent of
selected biomes,
ecosystems and habitats

4 Ecosystem coverage

Comprehensive indicator
of trends in Eurcpean
ecosystems.

Increase geographica
coverage.

Use Global Land Cover
data set?

5 Habitats of European
interest

New indicator based
on Habitats Directive
reporting.

Improve guidance on
monitoring and data
collection.

6 Livestock genetic
diversity

First step in the
development of
indicators for genetic
diversity.

Improve definitions
of and data on
native breeds, and
endangerment.

Coverage of protected
areas

7 MNationally designated
protected areas

Key response indicator.

Improve accuracy and
quality of national
reporting.

8 Sites designated
under the EU Habitats
and Birds Directives

Combined indicator
(designated area

and sufficiency) of
relevance to the key EU
policy instruments for
biodiversity.

Add spatial layers and
improve data flow.
Explore similar indicator
for non EU countries
based en the Emerald
networlk (),

Threats to biodiversity

Nitrogen deposition

9 Critical load
exceedance for
nitrogen

Reinforced links
between atmospheric
and biodiversity expert
communities.

Strengthen the link
between critical load
exceedance and loss of
biodiversity, and quantify
CLE impacts in protected
areas in Eurcpe,

Trends in invasive alien
species

10 Invasive alien species
in Europe

Combined indicator

on alien species, and
development of a new
list of worst invasives in
Eurcpe.

Add distinction between
invasive species and
alien species,

Increase geographica
coverage.

Impact of climate change
on biodiversity

11 Occurrence of
temperature-sensitive
species

Inventory of existing
indicators and
specific proposal for
development.

Develop specific
indicateor

Ecosystem integrity and
ecosystem goods and
services

Marine Trophic Index

12 Marine Trophic Index
of Eurcpean seas

Adaptation of MTI for
Europe and agreement
on methodology.

Using data on the size of
landings or of the survey
samples.

Connectivity/
fragmentation of
ecosystems

13 Fragmentation of
natural and semi-
natural areas

New indicator based on
use of CLC inventory.

Add additional CLC data
point.

Increase geographica
coverage.

14 Fragmentation of river
systems

New indicatorn

Improving data quality.

Water quality in aguatic
ecosystems

15 Nutrients in
transitional, coastal
and marine waters

EEA Core Set Indicator
adapted to a biodiversity
perspective.

Improve spatial coverage
and time series.

Develop methods for
comparing data from

the same region over
different years.

16 Freshwater quality

Two EEA Core Set
Indicaters combined and
adapted to a biodiversity
perspective.

Improve data quality.
Fill gaps related to
catchment pressures.




Focal area

EU and PEELDS headline
(italics indicate changes
from CBD headlines)

Proposed indicators

SEBI 2010 contributions/ Suggested

main strengths of the
indicator

improvements

Sustainable use

Area of forest,
agricultural, fishery and
aquaculture ecosystems
under sustainable
management

17 Forest: growing
stock, increment and
fellings

Adoption of MCPFE
indicator with specific
biodiversity relevance.

Use new proposed EEA
forest types.

18 Forest: deadwood

Adoption of MCPFE
indicator with specific
biodiversity relevance.

Use new proposed EEA
forest types.

Document relation
between biodiversity and
deadwood.

19 Agriculture: nitrogen
balance

Adoption of IRENA
indicator with specific
biodiversity relevance.

Cazlculate regional
nitrogen balances

20 Agriculture: area
under management
practices potentially
supparting
bindiversity

Combination of
indicators relevant

to biodiversity (HMNV,
area under organic
farming and with
agri-environment
measures that support
biodiversity).

Stratified sampling of
HNY farmland.

Better data on
biodiversity supportive
agri-environment
measures,

21 Fisheries: European
commercial fish
stocks

EEA Core Set Indicator
with biediversity
perspective adopted.

Improve data quality.

Aquaculture: effluent
water quality frem
finfish farms

ra

-
<

First proposal for
biodiversity related
agquaculture indicator

Refine methodology.

Ecological Footprint of
European countries

23 Ecological Footprint
of European countries

Ecclogical footprint
adapted to Europe.

Refine methodology.

Status of access and
benefits sharing

Percentage of European
patent applications for
inventions based an
genetic resources

24 Patent applications
based on genetic
resources

New indicator.

Refine methodology.

Status of resource
transfers and use

Funding to biodiversity
(Mote: PEBLDS also
added "PEBLDS public
and private sources')

25 Financing bicdiversity
management

New indicator.

Include national and
private spending.
Refine accounting
categories.

Expand beyond EU,

Public opinion

Public awareness and
participation

26 Public awareness

Inventory of potential
indicators and
specific proposal for
development.

Develop specific
indicator.

ABIOTIC

Land cover and land use intensity *

Physical data (meteorological and water observations) *

Athmospheric deposition, water chemistry and eutrophication *

NO1T'RI NNON IR NN NINN 252 11012 D'OMWN DMIVPTIR 2 1720

Soil chemistry and classification *

Primary producers compartment (vascular plants, phytoplankton, bacteria, biomass, NPP) *

BIOTIC

Invertebrates functional groups (selected on the basis of ecosystem type)

Invasive alien species in Europe since 1900 (EU check list)
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1. Natural Capital Index (NCI),

2. Living Planet Index (LPI),

3. Biodiversity Intactness Index (Bll)

4. Mean Species Abundance (MSA)

5. Species Assemblage Trend Index (STI),
6. Red List Index (RLI)
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The relationship between mapped land cover and vegetation plot data for assessing change in a 1km square.
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A Flexible, Multipurpose Method for Recording
Vegetation Composition and Stucture
Robert K. Peet,' Thomas R. Wentworth.2 and Peter S. White
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Figare 1. Typical layout of an iotensive module, and o set of 10 modules as a 0.1 ba plot, Modules
are nasmbired counter-clockwise, The fve standard loeations in o modobe for nested quadrats are indieated,
although in the standard 0.1 ha configoration enly two nests are recorded (solid lines rather than dsshed)
in each of the feur intensive modules, Typleally, these intensive modulea are 2, 3, 8 and § as intensive
modules imarked I, with nested quadrats in the elght corners indicated. The remaining six modules are
recorded a8 an aggregnie. Corners within a medule are mumbered clockwise, starting along the centerline
and moving initlally along the centerline in the direction that the medulea are numbered, as indicated for
module vight, Typleally & 50 m tape is placed along the centerling and twe 20 m topes crees the makn tape
alonyg the eutside edges of the four focal modules, Parmanent metal stakes (circles in the 0.1 ha configo-
ration) are located at the 10 locntions where a tape toaches the corner of o module.
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The Kdoshim Woody Vegetation
Survey Protocol

Introduction

The proposed protocol has been developed for monitoring
woody vegetation dynamics in the Kdoshim Forest LTER site.
Woody vegetation includes: trees, shrubs, dwarf shrubs and
vines. The Kdoshim site presents a 250 dunam forest thinning
experiment in which 70X70 m plots (with different thinning
treatments) are the basic experimental unit. The protocol
includes measurements of cover, height, spatial arrangement,
vitality, regeneration (including microsite characterization) and
growth. These measurements should be conducted during
summer-autumn. The protocol has been applied in Kdoshim
during the last year (2009) and is now open for discussion
among the various MAARAG groups which are interested in
woody vegetation.

Structure of the plots

The size of the experimental unit (plot) is 70x70 meters
(north-south/ east-west direction). A monitoring zone of 40x40
meters is located in the center of the plot with a buffer zone of
15 m around it. The corners and the center of the monitoring
zone are marked with steel poles and named after the
direction of the corner (north east, north west, south east and
south west). Each monitoring zone is divided into 4 subplots
of 20 x 20 meters which are named after the corner of the
monitoring zone. Sampling units (10x10 m) are established on
the corners of the subplots as shown in figure 1.

m 10
NW m m20 NE
< > N
Sampling Sampling
unit NW unit NE
. Subplot NE
NW Subplot Subplot
70m|
Subplot 8W Subplot SE
<+
Sampling Sampling ml15
unit SW unit SE
SW SE

Figure 1: Structure of the plot, subplot and sampling unit

Structure of the transects
In each monitoring zone we measure from the SW corner
3 lines that are located 2, 5 and 8 meters from the corner

towards north. Lines are measured with tape measurer

from west to east and their length is 40 meters. From the
beginning of each line we take the first 10 meters of the line as
transects for the SW sampling unit. The last 10 meters of the
line are transects for the SE sampling unit. The transects are
numbered from 1 to 3 starting from south to north (fig. 2).

The same procedure is done also for the NW corner of the
plot. The lines are measured from west to east and transects
numbered from south to north.

Figure 2: Location and structure of transects in SW and SE
corners of the plot

Measuring woody vegetation cover on transects
The parameters measured on transects are:

Species cover: measured by walking on transect and
recording the code of the species (see Appendix 1) and the
beginning and the end points of the vegetation patch. For
each vegetation patch we also estimate the cover level, foliage
index and the vitality.

Vegetation cover level: measured by the percentage of cover
on the transect within the patch, including the dry material.

1= Sparse < 20% , 2= Moderate 20-60% , 3= Dense = 60
-100% (Coarse cover estimation)

Foliage index: measured by the percentage of green leaves
and shoots out of the whole plant (out of the vegetation cover
and not the patch cover).

0= No green leaves, 1= Sparse. < 20% , 2= Moderate. 20-
60%, 3= Dense. = 60 -100%

Vitality: measured by the color of the leaves

0= Dead, 1= Low, 2= Moderate, 3= High

The average height: measured above the transect line on the
center of the vegetation patch. For patches that cover more
than half a meter we apply one more height measurement for
each half a meter.

Rock cover: measured on transects similarly to the
vegetation. Rocks (s) are part of the bedrock. Stones (g) are
rocks that are separated from the bedrock by soil. Rocks and




that are severed from their original source. (Comment: in FIA-
program the limit in diameter was 7.5 cm (3 inches), but for us,
who think in cm, it is probably more appropriate to use 5 cm
or 10 cm as a limit?).

0 =Trace. CWD 0-5%

1 = Sparse. CWD 5-20% of the soil surface

2= Moderate. CWD 21-60% of the soil surface

3 = Dense. CWD = 60% of the soil surface

Fine woody debris

Fine woody debris includes downed, dead branches and twigs
(<5 cm in diameter). FWD can also be twigs from shrubs and
vines.

0 = Trace. FWD 0-5%

1 = Sparse. FWD 5-20% of the soil surface

2= Moderate. FWD 21-60% of the soil surface

3 = Dense. FWD = 60% of the soil surface

Litter cover

Litter layer consists of fallen leaves, needles, cones and acorns
and detached fragments of bark. Dead herbaceous material
that is detached from plant is also included to litter layer.
(Question: in the FIA-program also twigs smaller than 0.5 cm
in diameter are included in this category. Wouldn't it be clearer,
if all the twigs are in FWD? Should the cones and acorns be
included in FWD).

0 = Trace. Very little Litter cover.

1 = Sparse. The soil can be seen below the litter in most of the
microsite area.

2= Moderate. The soil can not be seen below the litter in most
of the microsite area.

2 = Dense. Totally covered. The soil can not be seen below the
litter.

Herbaceous vegetation cover of the microsite

Herbaceous vegetation includes all the species, that are not
considered to be trees, shrubs, dwarf shrubs or vines (see the
Appendix 1 for the list of species). Partly or completely dead
herbaceous plants that are still standing are also included to
herbaceous vegetation cover.

0 = Trace. Herbaceous vegetation cover 0-5%

1= Sparse. Vegetation cover 5-20%

2= Moderate.Vegetation cover 21-60%

3= Dense. Vegetation cover = 60%

Position under the overstory canopy
0 = The tree is not growing under the canopy
1 =The tree is growing under the canopy

Position in relation to understory woody vegetation
Position of woody plant (shrubs, dwarf shrubs, vines and
understory trees) growing nearby the tree are recorded. If
there are more than 3 species, we include the largest 3
species. Also the species and the height are recorded.

0 = The tree is not growing close to a woody plant

1 =The tree is growing close (< 20 cm between central stem
and shrub/tree crown edge) to the edge of a woody plant but
not under or above it

2 = The tree is growing under a woody plant

3 = The tree is growing above a woody plant

Distance from the closest overstory tree

0 = More than 2 meters

Less than 2 meters = The measured distance from the closest
overstory tree. The distance is measured from the center of the
tree to the center of the trunk.

Distance from the closest stump

0 = More than 2 meters

Less than 2 meters = The measured distance from the closest
stump. The distance is measured from the center of the tree to
the center of the stump.

Number of oaks monitored per plot

In each plot we monitor at least 10 oaks (5 oaks in southern
part of the plot (SW and SE sampling units) and 5 oaks in
northern part of the plot (in NW and NE sampling units). If there
are less than 5 oaks, we enlarge the area to an area of 10 x
20. If we still have less than 5 oaks, we enlarge the area to an
area of 10x40. When we enlarge an area we include all the
oaks growing in the area in question, even if 5 trees exceeded.
Only oaks and pines are recorded, other tree species are
excluded from the regeneration survey (too scares to provide
statistically valuable data).

1040

10x10

Comments for future surveys:

1. During the next woody vegetation survey (on summer 2012)
in every sampling unit the microsite characteristics will be
measured in 5 random points to allow analysis of microsite
characteristics.

2. The microsite characteristics can be divided into two
groups: 1) the constant ones (e.g. rock microsite,
microslope, microtopography (7?), distance of the closest
trunk/stump), 2) the dynamic ones (e.g. the litter cover,
herbaceous cover etc.). The dynamic ones change, because
the seedling itself starts to have a remarkable effect on its
own microsite (e.g.when the seedling grows bigger, the
litter and woody debris consists of mostly its own leafs and
branches). Maybe the developing microsite characteristics
should be only recorded for young seedlings, e.g. seedlings
<50 cm of height?

3. During the next surveys only the tree parameters of the
“old” oaks (the ones that where recorded already in the
first survey) are recorded. The microsite parameters are
not recorded, because they are considered to be either
permanent or effected by the seedling itself. Microsite
parameters are only recorded for the new seedlings that are
included to the survey for the first time.
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stones that are smaller than 10 cm diameter are not included.
The height of the rock is measured at the highest point from
the ground level at the down slope side. The heights of the
stones are not measured.

Stumps (g) and pine trunks (d) laying on the transect (J =10
cm) are also measured.

Overstory canopy cover: measured on the transect with
a desiometer by pin point measurements applied every
two meters (altogether 15 points for every sampling unit of
10X10m).

Measuring tree regeneration and growth in the
sampling unit area

Tree regeneration and growth is measured on the 10x10 m
sampling units. In each sampling unit we scan an area of
5x10 meters by walking along transect number 1 from west
to east and measuring all the trees between the border of the
sampling unit and transect number 2. Then we walk transect
number 3 and scan the area between transect number 2 and
the northern border of the sampling unit.

Woody vegetation cover (%): estimated for each sampling
unit according to cover classes of 0 -1%, 1-2%, 2-5 %,
5-10%, 10-20%, 20-40%, 40-60%, 60-80% and 80-100%
(Fine cover estimation).

The location of overstory trees (planted pines) growing
in the sampling unit is measured. The x-coordinate is the
distance from the SW corner of the plot in south — north
direction and the y-coordinate is the distance from the SW
corner in east — west direction.

Understory tree measurements

The parameters measured for each understory tree are:
location by coordinates, width of the crown, number and
diameter of stems, the tree height, the height of the lowest
green branch, vitality and reproductiveness.

The location coordinates of each understory tree is
measured similarly to the coordinates of overstory trees.

The crown width: measured in x- and y-direction at the widest
point of the crown. Crown cover is than calculated by an
ellipse formula.

The number and diameter of stems: measured at 5 cm
height from the ground level. The diameters of stems thinner
than 5 cm are given estimated levels accordingly: 0-0,5 cm,
0,5-1,0cm, 1 -2 cm, 2-3 cm, 3-4 cm and 4-5 cm. The stems
with diameter 5 cm or more are measured with a caliber.

The tree height: measured at the maximum height of the
tree crown. The height of the lowest green branch is also
measured.

Foliage index: measured by the percentage of green leaves
out of the whole plant.

0= no green leaves, 1= Sparse. < 20% , 2= Moderate. 20-
60%, 3= Dense. = 60 -100%

Vitality: measured by the color of the leaves.
0= Dead, 1= Low, 2= Moderate, 3= High

The reproductiveness is determined according to the
existence of cones, acorns or other fruits. (Comment: The
reproductiveness of oaks may be difficult to define only by
looking for acornsl).

0 = Not reproductive, 1 = Reproductive

Measuring regeneration microsite characteristics
Microsite parameters describe the biotic and abiotic factors
in the area of 1x1 meter around the young tree that might
have an effect on the establishment and the growth of the
tree (Question: should the microsite be defined in another
way? In small seedlings the microsite could be smaller?). The
parameters are:

Micro topography

0 = Flat

1 = Mound

2 = Hollow

Micro slope

O=Flat <10°

1 = Moderate slope 10-45°
2 = Steep slope = 45°

(Comment: Microtopography and microslope are parameters
that describe only the soil, not the rock/stone formations in the
area of the microsite).

Rock cover

0=0-5%

1 = Sparse. Rock cover < 20%

2 = Moderate. Rock cover 21-60%

3 = Dense. Rock cover = 60 -100%

Rock microsite

0 = No rocks

1 = Close to a rock (< 20 cm between central stem and rock edge)
2 = Crack

3 = Soil pocket

(Comment: More options to describe this situation: beneath
the rock, next to the rock etc..

ﬁfj/
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Stone cover

0 = Trace. Stone cover 0-5%

1 = Sparse. The stone cover 5-20 %.
2= Moderate. The stone cover 21-60%
3 = Dense. The stone cover = 60%.

(Question: The average stone size should have a significant
effect on microsite condition. It makes difference if there is one
big stone in the microsite or 15 small ones, the stone cover
might nonetheless be the same. 1) should the definitions of
rock and stone be changed, e.g. the diameter of stone is <10
cm and rock >10 cm? 2) should we add one more parameter
after the stone cover i.e. Average stone size?)

Coarse woody debris

Coarse woody debris includes downed, dead trees, large
branches and other large, woody pieces (> 5 cm in diameter)




APPENDIX 1: Species codes

Species name in Latin
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Monitoring of biological diversity in space and time

Nigel G. Yoccoz, James D. Nichols and Thierry Boulinier, 2001.
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Some of the terms used are technical, and we provide some guidance to the meaning of them balow:
Biodiversity hotspots: areas with higher diversity than average
Datection emmor: uncarainty inthe estimation of abundance, species richness, and so on, at a given sampling plot, resulting from the inability
to detect every individual or species on the plot,
Design-based inference: inference based only on the features of the sampling design (2.9, sampling probabilities and stratification), avoiding
strong assumptions about processes affecting the state of the system.

Detectability: probability that a member of a population of interest is detected during sampling.

Ecological services: benefits human populations derive, directly or indirectly, from the functioning of ecological systems.

Maodel-based inference: inference based on a statistical model specifying numbers and characteristics (sex, size, etc.) of individuals,
populations or species in the system of interest as a function of othercharacteristics of the sample plots (e.g. their spatial proximity).
Objective function: a mathematical staterment of management objectives, such as minimizing the probability of extinction over a specified

time horizon.

Probability sampling: a formal sampling scheme to give every elemeant (individual, population, etc.) a known positive probability of selection.
Spatial or survey ermor: uncertainty in the estimation of abundance, species richness, and so on, for an area of interest as a result of spatial

variation among sampling plots.

State vanable: variable within the system of interest that is used to characterize the system status.,
Stratification: a sampling scheme for which the target population is partitioned into groups or strata, and the sampling is performed

separately within each stratum.

Target population: entire set of sampling units to which findings of the survey are to be extrapolated.
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4.2.1: Cover data

Cover is defined as the percentage of the ground that is covered by the vertical projection of the
aboveground material (leaves, branches, etc.) for a particular species. One way of thinking of this
would be to ignore all but one species. then estimate what percent of the ground would be shaded 15%
with the sun directly overhead. We record canepy cover (as opposed o foliar cover) where the tiny

gaps in the canopy are considered filled when estimating cover. The canopy of a plant, if reasonably continuous
in outline, is considered completely continuous. However, if there are significant gaps within an individual
canopy. it is pof considered continuous. Cover ignores the vertical distribution of leaves and includes all leaves
from those crawling along the ground to those in a very tall overhead canopy. Note that because species overlap
one another, the sum of the covers across all species may exceed 100%, even though no single species can

exceed 100%. The graphic to the right illustrates a few examples of cover, showing that cover may be dispersed
or concentrated. (See §4.2.50 Vertical strata for information on recording where cover is portioned into vertical
strata.)
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