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SCOPE

Obj1.Task 8: Tree Monitoring, Inventory, Protocols:
Develop and submit monitoring guidelines for tree BMPs. Monitoring means tree assessments or inventories and does not refer to water quality monitoring.
a. Review scientific literature to identify existing guidelines for monitoring tree BMPs. In conducting this review, Kestrel will identify information that will be included in a tree inventory or assessment. This includes, but is not limited to number, age, and condition of trees; canopy coverage; and special considerations, such as cold climate and soil type. Sources of information will include the United States Department of Agriculture’s i-Tree tool (see http://www.itreetools.org/) and case studies of tree inventories or assessments, such as the inventory conducted in the city of Vancouver, B.C. (see http://www.cityofvancouver.us/News.asp?submenuID=16578&Id=88287).  Identify methods for conducting assessments and inventories, such as remote sensing and volunteer programs.
b. Prepare and submit a Technical memo summarizing monitoring guidelines for tree BMPs.
c. Prepare and submit a report that provides monitoring guidelines.  
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REPORT

INTRODUCTION
The health of the urban, suburban, rural, and natural forest is rarely limited to individual species alone.  Rather, the assessment of the forest health should be both related to the individual and the larger collection of and interaction between individuals.  Although assessment of the individual is a discrete process and set of data, the assessment of the larger canopy and forest should not be neglected due to difficulty in assessing and quantifying the larger, landscape-scale health and functioning.
Many metrics and methods have been developed for assessment of individual tree health.  The concept of “resilience” at the individual and canopy levels is the core of the assessment tools; the majority of these evaluative methods and metrics focus on the response of the individual or evaluative unit to a disturbance regime to quantify the “resilience.”   The type and capacity of response to the given disturbance and the time it takes to return to the initial qualitative equilibrium state indicate the overall resilience to the disturbance or pressure.  (Eichhorn and Roskams 2013)  Eichorn and Roskams (2013) cite various sources indicating that this return to “equilibrium” is not always return to the initial state,    stating that, “open systems will reorganize at critical points of instability.”  Determining the critical thresholds for certain pressures, disturbances, and changes the system or individual can tolerate before it cannot recover can provide proxy for tree and forest health. (Eichhorn and Roskams 2013)
The resilience of the tree individuals and canopy is often difficult to quantify directly for many pressures.  Rather, indirect measures are often employed for inventory and monitoring of tree health.  Measurements and metrics can also be taken both directly (e.g. assessing growth rings from a core) and indirectly (e.g. remote sensing of canopy leaf area).  Direct and indirect methodologies are discussed and compared hereafter. 
It is suggested that the base of monitoring, evaluation, and correlation of forest health be that of overall forest resilience, rather than individual tree health; the foundation of the assessment focuses on the health of the individual as a component of the collection of individuals in the forest canopy.  Eichhorn and Roskams (2013) suggest using two levels of monitoring and implementation: 

1. Level 1 – a large-scale systemic network of the trees within the defined forest area or region; and,
2.  Level 2 – an individual- or stand-based approach using intensive monitoring plots
These levels are not distinct in their interactions and the informants gained at each level can inform the interactions and informants at the other.  Interactions at each of these levels may also be correlated with and inform forest health and interactions at the national or global scale.  We suggest future strategies and policy efforts to standardize, create, and implement a larger national, and possibly global, forest assessment tool for monitoring, assessing, and evaluating the health of our forest.
Per the International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests (per Eichhorn and Roskams 2013), implementation within the MPCA tree monitoring focuses on the following objectives of Minnesota tree condition monitoring, as a subset of the national and global forest system:
1. to contribute to a [Minnesota-wide] early warning system and to a better understanding of tree vitality, including relationships to stress factors and ecosystem disturbances;
2. to provide a periodic information on the spatial and temporal variation of tree condition in relation to stress factors;
3. to currently document and evaluate the major environmental challenges in [Minnesota] such as the impact of climate change on forest ecosystem stability;
4. to gain information about the impact of biotic and abiotic stressors on crown and tree condition;
5. to provide baseline data on the distribution, occurrence, and harmfulness of biotic agents or co-occurring factors in total or parts of [Minnesota];
6. to validate models regarding stress or risk for trees;
7. to contribute to decision support for forest policy and forest practice with regard to ecological sustainability of forest management.
The methodologies presented hereafter focus on these objects in order to establish a framework for a comprehensive tree monitoring system that can be added to as new methodologies and assessment tools emerge.
METHODOLOGIES FOR ASSESSING TREE HEALTH
As previously mentioned, assessment of tree and forest health can be measured directly or indirectly at either the Level 1 (overall forest) or Level 2 (individual or stand) scales.  Indicators of tree condition found in monitoring efforts may be assessed via qualitative and quantitative methods for assessing morphology and architecture (canopy, trunk, fruit, roots, etc.), forest composition, biotic/abiotic agents, growth rate, and age.  Table 8.1 below from Eichhorn and Roskams (2013) gives an overview of indicators of tree health that may be focused on within a monitoring program at both Level 1 and Level 2, and the targeted areas for assessment and evaluation.

Table 8.1 - Tree Indicators (Eichhorn-Roskams 2013)



The proposed MPCA tree and forest monitoring system and protocol presented hereafter focuses mainly on direct measurements of individual trees at a Level 1 scale, as a proxy for Level 2 interactions, using the Eichhorn-Roskams (2013) seen in Table 8.1.
Direct Measurement Methods.  The majority of these methods employ tree architecture and morphology as a measure and indicator of tree health.  The measurements are broken down by foliation (defoliation) of the upper crown/canopy, apical shoot architecture, and fructification.  The following table breaks down the areas of evaluation and assessment within each category of tree :


	Area of Tree
	Qualitative and Quantitative Evaluation and Assessment

	Foliage
	· Leaves, related to ability of tree to capture light for metabolic processes (photosynthesis), particularly noting:
· overall canopy area
· any openings in the canopy, and areas of those
· quality of leaves, noting any structure or color change
· leaf drop, patchiness, or mortality


	Apical Shoots and Overall Tree Architecture and Morphology
	· Trunk – 
· quality and location of any damage, disruptions, and disturbance
· type of response noted to disturbance (e.g. scab, open wound, healing etc.)
· bark quality to known standards, noting any quality and quantity differences from normal
· Presence of insects, insect-related activity, and infection

· Branches – 
· overall divergence from normal branching pattern (e.g. no limbs on one side of tree)
· branch mortality or abscission, presence of and location per normal growth patterns
· no leaf out and bud-related structures set, presence of and location per normal patterns
· presence of insects, insect-related activity, and infection


	Fructification
	· Fruit production, as indicator of reproductive success and health, infection, or stress-related response
· Quality of fruit, noting any damage, infection, or pest indications
· Quantity of fruit.  Can be difficult to interpret results, as fruit abundance  or deficit can indicate stress (succession-related response of reproductive proliferation and seed bank inundation prior to mortality) or success/health (succession-related response of population growth due to abundant resources;  excess resources and metabolic byproducts applied seed production)


	Roots
	· Difficult to assess without disturbing tree, with exception of aerial root structures (not found in MN species).
· Note any presence and location of roots and root structures above soil finished grade.





SUGGESTED MONITORING PROTOCOL

The Tree Operations and Maintence Guidelines in a following section provide a series of responses to the findings from the specified monitoring.  This series of responses is mainly on a Level 1, or individual basis, with limited Level 2 assessment suggested via remote sensing technologies. The collection, interpretation, and response to the larger forest (Level 2) health, requires collection and collaboration of results between individuals.  Large-scale comparative and predictive metrics and an ecosystem-scale assessment system is suggested for future investigation to provide a standardized system for collection and comparison of Level 1 monitoring information.

Frequency of Monitoring.  Annual tree monitoring is suggested for the crown and apical shoots (all above-ground structures).  It is suggested that this could be performed with rapid assessment tools by citizens’ monitoring programs, watersheds, municipalities, or other groups.  Standardization of the monitoring information collected, date of collection, procedure for collection, and reporting of monitoring for comparison of results between individuals and over larger areas is suggested. 

Positions of Collecting Monitoring Information.  Two points should be established and noted on a map and/or (preferred) GPS device for consistent results collection.  One point (Point A) should be directly underneath the tree for assessment of leaf area coverage and canopy diameter.  The second point (Point B) provides quantitative and qualitative results of tree height and vertical leaf coverage, and is suggested to be at least 50 feet from trunk to provide a fixed location for consistent evaluation as the tree grows.  A GIS coverage and GPS-based system would aid in consistent evaluation and database assembly for large-scale evaluation and monitoring assessment and responses.  Leaf and other tree debris can also be evaluated at any location underneath and surrounding the tree for gathering additional information regarding tree illness, injury, or stress responses.

Collected Information.  Following information gathered should be assembled into a standard format.  The information gathered focuses on the above-ground portion of the tree and surface root presence, on an individual/single-tree basis as the standard unit of measurement.  
Please note: fructification can give ambiguous indications of overall health, and it should not be used as an independent indication of tree health.   Fructification can be used in conjunction with the above-ground structural assessment as a component of the Level 1 (individual or stand) monitoring, but will be more effective as a Level 2 (larger-scale forest assessment) to indicate ecosystem-wide response to stressors, such as insect invasion and long-term drought or reduced soil moisture availability.

MONITORING PROGRAM

Level 1 Monitoring.  Level 1 Tree Monitoring focuses on the individual or small unit of individuals for a field-based assessment tool.  This program allows for increased ability to be performed by layperson and expert alike, but does not utilize less-accessible programs and methods such as GIS-based or model-based systems that would be more useful at a Level 2 analysis.  Other methodologies – electrical conductivity within sap, chlorophyll fluorescence, glucose presence - for Level 1 monitoring were encountered in the literature review, but the tools and/or knowledge required to perform the analyses or monitoring or the detailed level of information gather were prohibitive for generalized use in this level of monitoring program. (Martinez-Trinidad, et al. 2010)  It is suggested that this monitoring methodology be standardized in a rapid assessment form for data collection and comparison throughout Minnesota to better perform the Level 2 analyses and provide a greater degree of statistical confidence in results due to standardized methodology.


1. Assessing the Tree Canopy and Above-Ground Structures.  Includes the leaves and leaf structures and/or needles in the tree.  Please take a photo from Location A and B that captures the extent of the foliage.  Take multiple images if necessary, indicating the general direction of view.  Complete the following assessment of the canopy, providing additional information of photo-documentation where appropriate.
A. Defoliation: a relative amount of needles or leaves are missing from the canopy as compared to a reference tree.  Is there any level of defoliation noted?
		□ Yes	□ No 		                              Estimated % Defoliation Noted  _________%

Describe the location, relative area (sq. ft.) of the defoliation, percent canopy/leaf loss (% of whole area), and any other notable information regarding each defoliation area noted from visual assessment at Locations A and B.  Please take photographs as necessary, noting the general direction of view.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
B. Apical Shoot Architecture: the architecture of the most recent growth of branches in the canopy where the majority of leaves are located and arranged.  Please answer all of the following questions when examining the apical shoot architecture from Locations A and B and then rate the tree on the following scoring system for the Apical Shoot Architecture.

What is the estimated length of a typical apical shoot? ________inches


Are the upper-most apical shoots alive, as indicated by color and twig turgor pressure (e.g. not dried and brittle in appearance)?
□ Yes	□ No
What is the color of the typical apical shoot?

□ Lt. Brown	□ Dark Brown 	□ Green	□ Yellow  	□ Red   	□ Other, specify___________

Is there any presence of the following in the apical branch growth? Mark all that apply, and indicate general location of the noted issues.
□ spear-shaped twigs
□ short twigs
□ lack of bud structures (dormant season only for deciduous trees)
□ a large numbers of twigs emerging from the tips of the next lower level of branching 
□ a lack of branch growth in one area or on one side of the tree
Please describe any of the noted issues above here:
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Table 8.2 - Apical Shoot Scoring System (Eichhorn-Roskams 2013)



C. 
Fructification: the fruits and fruiting bodies of trees can indicate much about the health or lack thereof of the individual.  Please answer all of the following, per the following scoring system.

Is fruit present on the tree?  Please only note the presence of new fruit from this year, and not “old” fruit from the previous year, as would be distinguished as wrinkled or shriveled in appearance.
□ Yes	□ No

Describe the location, relative area covered, and any other notable information regarding the fruiting from Locations A and B.  Please take photographs as necessary, noting the general direction of view.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Table 8.3 - Fructification Scoring System (Eichhorn-Roskams 2013)



D. 
Roots: the majority of the root system should be below ground and relatively difficult to assess and monitor, however, the presence and effects of circling/girdling roots may provide symptoms in tree morphology.  Please answer all of the following:

Is there a lack of branching or a flat side observed on the tree, or are there any girdling roots observed around the main trunk at or above the soil surface? Please note the presence of these features that would indicate root-related issues.
□ Yes	□ No

Describe the location  and any other notable information regarding the presence of roots above ground from Locations A and B.  Please take photographs as necessary, noting the general direction of view.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Biotic and Abiotic Damages.  These pressures are witnessed by signs – direct evidence of a damaging factor – and symptoms – indirect results or evidence of the damaging factor (e.g. leaf proliferation following a windstorm) – of tree health due to biotic and abiotic (environmental) influences.  Please assess any and all of the following damages due to biotic and abiotic factors using the following questions and scoring table.
□ Leaves/needles show signs or symptoms of damage due to biotic or abiotic factors.  Please note the number and location of these areas and describe the nature – color, size, affected part of the tree, etc. – of each affected area.  Please refer to the following table on the Scoring System of Trees Based on Observed Signs and Symptoms :
Please describe any of the observed issues designated in the scoring system here:
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________


 Table 8.4 - Signs and Symptoms Scoring (Eichhorn-Roskams 2013)






Table 8.5 – Signs and Symptoms Specification (Eichhorn-Roskams 2013)






3. 
Crown Distance Assessment.  The distance between individual canopies can provide positive and negative aspects to tree health. Some positive aspects of canopies being in close proximity to their neighbors is collective support from wind and other abiotic factors, whereas some negative aspects are increased disease transmissivity, shading, and competition for finite moisture and other resources.  Please rate the overall crown distance between adjacent trees in each perpendicular direction and the monitored individual using the following system shown in the Table on Relative Crown Distance.
Please describe any of the observed issues within or among the canopy relating to the adjacent canopies in the scoring system here:
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Table 8.6 - Crown Distance Scoring (Eichhorn-Roskams 2013)





Please refer to the Maintenance Guidelines in future sections for specific guidance of response to individual tree monitoring findings.



Level 2 Monitoring.  Larger-scale monitoring is difficult to assess with standard assessment tools.  Large-scale monitoring of crown coverage can be performed by remote sensing methods.  These methods include utilizing National Land Cover Data (NCLD) analyses, high resolution land cover gained from satellite and/or aerial sourced-photography that is interpreted by pattern for land cover, and aerial photography. (Eichhorn and Roskams 2013; USDA USFS Northern Research Station (Date Unknown))  These digital models are better adapted for these large scale monitoring efforts, using base data acquired in Level 1 Monitoring in conjunction with climatic inputs, aerial imagery, and other remotely-sensed data that might not be otherwise available or useful at a site or individual scale or level of monitoring.  An effective monitoring and overall assessment of a Level 2 scale system was performed for Los Angeles using USFS iTree software, examining and assessing not only the forest health for 30+ years, but the additional impacts and ecosystem services related to the urban forest on the health of the resident population. (McPherson, et al. 2011)  The application of this protocol to potential Level 2 monitoring by the MPCA warrants further investigation and implementation into monitoring protocol, data assembly, interpretation, trend analysis, composition assessment, resilience analysis, and resource allocation and prioritization.

Several free programs exist to assist in collecting and interpreting the results of Level 2 forest analyses, including Growth Simulator SILVA (Technische Universitat Munchen, Germany), FVS (USFS), TIPSY (BC CANADA Ministry of Forests, Lands, and Natural Resource Operations), and iTree (USFS).  iTree is a free program with a number of sub-programs that has been generated by the US Forest Service (USFS) to assist in the measurement of a number of tree-related inputs such as evapotranspiration, canopy intereception, water use, carbon sequestration, and other factors.  iTree Canopy is suggested for potential use in this Level 2 analysis due to the relative ease of inputs and availability of data required, as it is based on the Google maps imagery which is updated frequently and reflects current patterns using a relatively high-resolution satellite image source.  This program may provide a standardized base of comparison and interpretation of results of Level 1 assessments to provide assessment and guidance for Level 2 monitoring, pattern and trend analysis, and large-scale responses by scientists, policy-makers, government officials, and citizens alike.


Table 8.7 - Summary of features of four types of urban forest analyses (USDA USFS NRS 2013)
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TABLE 8.2 Scoring System for Apical Shoot’s Architecture

Score and class

Definition Remark

1

Exploratory phase

Apical shoots and upper Flat, longitudinal, expansive
side buds form long shoots  shoot development

2 Intermediary Intermediary between
class 1 and class 3
3 Degeneration phase  Only apical bud forms a Spear-shaped development
long shoot. Shoots of side  of main shoots with reduced
buds are stunted side shoot formation
4 Intermediary Intermediary between
class 3 and class 5
5  Stagnation phase Stunted long shoots Claw-like appearance
because of pluriannual short
shoot chains
6  Intermediary Intermediary between
class 5 and class 7
7 Resignation phase Dieback of twigs of the
topmost part of the crown
or even the whole crown
itself
8 Regeneration phase  Phase with obvious From worse phase to a better
regeneration form on the same branch

After Eichhorn et al. (2010).
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TABLE 8.3 Scoring System for Fructification

Score and class  Definition

Remark

1.1 Absent Fructification is absent or
inconsiderable

Even reasonably lengthy observation
of the crown with binoculars yields
no signs of fruiting

1.2 Scarce Sporadic occurrence of Not noticeable at first sight. It must
fruiting be looked for on purpose with
binoculars
2 Common  Fructification is such that ~ The appearance of the tree is

it can be observed with
the naked eye

influenced but not dominated by
fructification

3 Abundant  Fructification is obvious
and immediately meets
the eye

Fruiting determines the tree’s
appearance

After Eichhorn et al. (2010).
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TABLE. 8.4 Scoring System Adopted by the ICP Forests to Identify the Part
of the Trees Affected by Symptoms and Signs of Biotic and Abiotic Origin

Specification of Location
Affected part affected part Code in crown Code
Leaves/needles Current needle year 11 Upper crown 1
Older needles 12 Lower crown 2
Needles of all ages 13 Patches 3
Broadleaves (incl. evergreen 14 Total crown 4
spec.)
Branches, shoots, Current year shoots 21 Upper crown 1
and buds - -
Twigs (diameter < 2cm) 22 Lower crown 2
Branches diameter 2 to 23 Patches 3
< 10cm
Branches diameter > 10cm 24 Total crown 4
Varying size 25
Top leader shoot 26
Buds 27
Stem and collar Crown stem: main trunk or 31
bole within the crown
Bole: trunk between the 32
collar and the crown
Roots (exposed) and collar 33
(<25cm height)
Whole trunk 34
Dead tree 04
No symptoms on 00
any part of tree
No assessment 09

After Eichhorn et al. (2010).
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TABLE 8.5 Symptoms and Specification as Adopted by the ICP Forest

Affected Symptom/sign
part Symptom/sign Code specification Code
Leaves/ Partly or totally 01 Holes or partly 31
needles devoured/missing devoured/missing
Notches (leaf/needle 32
margins affected)
Totally devoured/ 33
missing
Skeletonized 34
Mined 35
Premature falling 36
Light green to yellow 02 Overall 37
discoloration
Red to brown 03 Flecking, spots 38
discoloration
(incl. necrosis)
Bronzing 04 Marginal 39
Other color 05 Banding 40
Interveinal 41
Tip, apical 42
Partial 43
Along veins 44
Microfilia 06
(small leaves)
Other abnormal size 07
Deformations 08 Curling 45
Bending 46
Rolling 47
Stalk twisting 48
Folding 49
Galls 50
Wilting 51
Other deformations 52
Other symptoms 09

N
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TABLE 8.5 Symptoms and Specification as Adopted by the ICP Forest—
Contd

Affected Symptom/sign
part Symptom/sign Code specification Code
Signs of insects 10 Black coverage on 53
leaves
Nest 54

Adults, larvae, nymph, 55
pupae, egg masses

Signs of fungi 11 White coverage on 56
leaves

Fungal fruiting bodies 57

Other signs 12
Branches Devoured/missing 01
shoots and Brok 13
buds roken

Dead/dying 14

Abortion/abscission 15

Necrosis 16

(necrotic parts)

Wounds (debarking, 17 Debarking 58

cracks, etc.)
Cracks 59
Other wounds 60

Resin flow (conifers) 18

Slime flux 19

(broadleaves)

Decay/rot 20

Deformations 08 Wilting 51
Bending, drooping, 61
curving
Cankers 62
Tumors 63
Witches’ broom 64
Other deformations 52

Other symptoms 09

= )

Continued
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TABLE 8.5 Symptoms and Specification as Adopted by the ICP Forest—

pupae, egg masses

Cont’d
Affected Symptom/sign
part Symptom/sign Code specification Code
Signs of insects 10 Boring holes, boring 65
dust
Nest 54
White dots or covers 66
Adults, larvae, nymph, 55
pupae, egg masses
Signs of fungi 11 Fungal fruiting bodies 57
Other signs 12
Stem/collar Wounds (debarking, 17 Debarking 58
cracks, etc.)
Cracks 59
(frost cracks, etc.)
Other wounds 60
Resin flow (conifers) 18
Slime flux 19
(broadleaves)
Decay/rot 20
Deformations 08 Cankers 62
Tumors 63
Longitudinal ridges 68
(frost ribs, etc.)
Other deformations 52
Tilted 21
Fallen (with roots) 22
Broken 13
Necrosis 16
(necrotic parts)
Other symptoms 09
Signs of insects 10 Boring holes, boring 65
dust
White dots or covers 66
Adults, larvae, nymph, 55

N
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TABLE 8.5 Symptoms and Specification as Adopted by the ICP Forest—

Contd

Affected Symptom/sign
part Symptom/sign Code specification Code
Signs of fungi 11 Fungal fruiting bodies 57
Yellow to orange 67
blisters
Other signs 12

After Eichhorn et al. (2010).
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TABLE 8.6 Relative Crown Distance Is the Average of Scores of Each
Perpendicular Direction

Score  Class Definition

1 Cramped Canopies overlap

2 Closed Crowns touch one another

3 Loose spread Gap between crowns up to one-third of average crown
diameter

4 Spread Gap between crowns up to two-thirds of average crown
diameter

5 Distant Gap between crowns from two-thirds up to one whole of

average crown diameter

6 Very distant Gap between crowns >1/1 of average crown diameter

It is recommended to start with the tree standing closest to the sample tree in a clockwise procedure,
score values are to be averaged. Dead trees are taken into account, as long as they are in the crown
condition sample. Calculation: (Score1 + Score2 + Score3 + Score4)/4 =CDRD_N.
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// - recommended procedure based on resolution, accuracy, and cost K
- broad estimates of services could be calculated based on procedures in i-Tree Vue
| Tree Eco — free program to assess ecosystem services and values from field data
bi-Tree Vue — free program that uses NLCD cover data to map cover and estimate ecosy$t N Se
%i-Tree Canopy — free photo-interpretation tool to assess canopy cover and monitor chang
dCover map - high-resolution cover maps generated as part of a UTC assessment
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TABLE

Outline of Indicators of Tree Condition

Variable Nature Target Scoring
Primary production
Defoliation Estimate of the leaf/needle  Assessable 5% classes, from 0 to
loss in relation to a tree crown 100
reference standard
Apical shoot Estimate of the shoot Apical tree  Classes
architecture development in relation to  crown
the standard of an
adaptable tree crown
Fructification Relative estimate of fruits Whole tree  Classes
crown
Fruit biomass Biomass of fruits in Stand Biomass per hectare
litterfall traps
Diameter growth Measurement of diameter  Stand Diameter in cm
growth
Ecosystem disturbances
Biotic/abiotic Occurrence and diagnosis ~ Whole tree  Affected part,
agents of symptoms and signs symptom, symptom
specification,
quantification (classes)
Tree removals and Recording of absent trees  Plot Number of trees and
mortality and causes of classification of causes
disappearance
Ecosystem internal (inherent) regulation
Age of trees Measure or estimate tree Sample Years
age trees
Stand structure Measure tree-related stand ~ Sample Sample tree-specific
structure trees relative score

Variables and their nature, target, and scoring in the monitoring concept.

After Eichhorn et al. (2010).
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