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Background on TEM and SEI

Terrestrial Ecosystem Mapping (TEM) describes the landscape based on climate, terrain, soils, and the resulting vegetation communities.  TEM polygons are delineated using stereo air photos and field assessment of sample plots, with the intent to minimize variation of site characteristics within each polygon (e.g., terrain – slope, aspect, landscape or slope position; soils – drainage, texture, depth; vegetation – community, structure, and age, etc.). Up to three ecosystems are described within each TEM polygon, with each ecosystem component representing a proportion of the polygon (decile).  The location of each ecosystem within the TEM polygon is not specified.  TEM is done at a scale of 1:20,000.

Sensitive Ecosystem Inventory (SEI) identifies sensitive and important ecosystems occurring in TEM, based on rarity in the province and local landscape, sensitivity to disturbance, quality/condition (how disturbed it currently is), and habitat value to selected rare species of wildlife.  

Both TEM and SEI have provincially-set standards, which were followed in all four of these mapping projects in the Okanagan Valley.  

Overview of the SER Process

Relative conservation values were derived based on the SEI mapping, using the following methodology (more details are provided in following sections):

1. A rating scheme was developed to prioritize sensitive ecosystems mapped in each Sensitive Ecosystems Inventory.  Each of the three sensitive ecosystems within each TEM polygon was assigned an SEI Value from 0 -10 representing the relative provincial and local rarity and ecological sensitivity of each sensitive ecosystem.  

2. These values were then adjusted based on the estimated ecological quality
 and condition
 of each site. 

3. Wildlife habitat values were assigned based on the importance of the habitats within the polygon to the most important life requisites of selected species at risk whose habitats were mapped.

4. Sensitive ecosystem and wildlife habitat values were combined into a single Conservation Value giving a two to one weighting of ecosystems to wildlife
.

5. The highest Conservation Values for each of the three ecosystem components in the TEM polygon was taken to produce a single Conservation Value for the polygon.

6. Thresholds for the Conservation Values were then developed to determine three Sensitive Ecosystem Ranking (SER) categories to indicate High (7-10), Medium (3-6.9)and Low (0-2.9) ecosystem sensitivity and value.

The conservation values are not intended to be “absolute” values, but provide a means of ranking the relative ecological value of each polygon.  Because the highest Conservation Value is used to assign the rank of the polygon, the Conservation Values and SER values can be used as a flagging tool to indicate which polygons contain sensitive ecosystems and should be further evaluated in the field. 

As described below, conservation values of 0-2.9 are assumed to have little or no inherent ecological value or importance as wildlife habitat, so were assigned SER 3.  Values of 3-6.9 (SER 2) have moderate ecological importance based on ecosystem rarity and sensitivity and/or value to rare wildlife.  In some cases, non-sensitive ecosystems may have moderate conservation values because of importance to wildlife, such as agricultural areas that may be significant foraging areas or corridors, depending on location.  Conservation values of 7-10 are locally and provincially significant ecosystems, and are of critical importance to rare wildlife species, and have been assigned SER 1.

SEI Value

SEI Value is the relative ecosystem value based on SEI category, incorporating sensitivity, rarity, and very general condition and wildlife values.

· assign value for each component, or decile (SEIval_1, SEIval_2, SEIval_3), based on the following table:

	SEI category
	SEI sub-category
	Relative SEI Value
	Rationale (% of Commonage study area) 


	Not a Sensitive or Other Important Ecosystem 
	
	0
	Not sensitive (55%)

	Mature Forest (Other Important Ecosystem)
	Coniferous
	2
	Rare, but less sensitive (1%)

	
	Mixed
	2
	Rare, but less sensitive (0.01%)

	Broadleaf Woodland
	Aspen Copse
	6 (BV, Com) or 7 (CV)
	Sensitive & rare within the study area (3%)

	Grassland
	Grassland
	9
	Very Sensitive & provincially rare; moderately distributed in the study area (5%)

	
	Disturbed Grassland
	6
	Disturbed but provide values for many grassland species including many rare and endangered species (13%)

	
	Shrubland
	9
	Very Sensitive & provincially rare; very rare in the study area (1%)

	Old Forest
	Coniferous
	10
	Very sensitive, very important wildlife habitat, very rare (0.7%)

	Riparian
	Fluvial Fringe
	10
	Very sensitive, very important wildlife habitat, very rare (0.8%)

	
	Gully
	10
	Very sensitive, very important wildlife habitat, rare (2%)

	Sparsely Vegetated
	Cliff
	10
	Sensitive, very important wildlife habitat, very rare (0.1%)

	
	Rock
	8
	Sensitive, important wildlife habitat, uncommon (3%)

	
	Shrub
	10
	Sensitive, very important wildlife habitat, uncommon (2%)

	
	Talus
	10
	Sensitive, important wildlife habitat, very rare (0.4%)

	Woodland
	Coniferous
	6
	Sensitive, very important wildlife habitat, common (13%)

	Wetland
	Marsh
	10
	Very sensitive, very important wildlife habitat, very rare (0.4%)

	
	Shallow Water
	10
	Very sensitive, very important wildlife habitat, very rare (1%)


Quality/Condition Value

Quality and Condition values adjust ecosystem values downwards for disturbed conditions.

· assign value for each decile (QCval_1, QCval_2, QCval_3), based on the following table:

	Quality and Condition Rating
	Assigned Value

	Excellent (1)
	1

	Good (2)
	0.8

	Marginal (3)
	0.5

	Poor (4)
	0.1


Wildlife Habitat Value

Wildlife Habitat Values provide detailed habitat ratings for the most important life requisites of selected rare species
. 

· convert wildlife ratings to values (High=10, Moderate=5, Low=1, Nil=0) for each decile, for all life requisites listed in the following table:  

	Species
	Species Code
	Map Theme
	Rating Code

	Great Basin Spadefoot
	A-SPIN
	Breeding
	RE

	Painted Turtle

	R-CHPI
	General Living (foraging and overwintering)
	LIA

	Western Rattlesnake
	R-CROR
	General Living (basking and denning)
	LIA

	Gopher Snake
	R-PICA
	Egg-laying
	RE

	Swainson’s Hawk
	B-SWHA
	Nesting
	RE

	Long-billed Curlew
	B-LBCU
	Nesting
	RE

	Western Screech-owl
	B-WSOW
	Nesting
	RE

	Yellow-breasted chat
	Y-YBCH
	General Living (nesting and foraging)
	LIG

	Brewer’s Sparrow 

	B-BRSP
	Nesting
	RE

	Grasshopper Sparrow
	B-GRSP
	General Living (nesting and foraging)
	LIG

	Spotted Bat 

	M-EUMA
	Breeding/roosting
	RB

	Badger
	M-TATA
	General Living (denning and foraging)
	LIA


· assign highest value of all wildlife values for each decile (WLhv_1, WLhv _2, WLhv _3)

Conservation Value

Conservation Value combines ecosystem (SEI Value and Quality/Condition) and Wildlife Habitat Values, with a weighting of two to one for ecosystem values.  Condition may lower conservation values, while wildlife ratings may raise conservation values (e.g. little or no ecosystem value due to condition, but may be important for at least one rare species), or lower them (e.g. due to slope, aspect or soil depth). 

· multiply SEI value by QC value for each decile

· add SEI/QC value and wildlife value, with a weighting of 2 to 1 for SEI/QC, for each decile  (Cons_1 = 2 [SEIval_1 * Qcval_1] + WLhv_1)

· assign conservation rating value to polygon based on highest value of all components (Cons_val = [HV of Cons_1, Cons_2 and Cons_3] / 3)

Conservation Values have been used to create both Conservation Zone maps for landscape-level planning, and Sensitive Ecosystem Ranking maps for preliminary identification of sensitive areas that should be ground-assessed within the framework of an environmental assessment prior to disturbance.

Sensitive Ecosystem Ranking

As described briefly above, Sensitive Ecosystem Ranking (SER) simplifies the Conservation Value mapping into three ranked levels: 

· Low (SER3) = Conservation Value 0 to 2.9

· Medium (SER2) = Conservation Value  3 to 6.9

· High (SER1) = Conservation Value  7 to 10

Conservation values of 0-2.9 are assumed to have little or no inherent ecological value or importance as wildlife habitat, so were assigned SER 3.  

Values of 3-6.9 (SER 2) have moderate ecological importance based on ecosystem rarity and sensitivity and/or value to rare wildlife.  In some cases, non-sensitive ecosystems may have moderate conservation values because of importance to wildlife, such as agricultural areas that may be significant foraging areas or corridors, depending on location.  The lower limit of 3 was set for Medium SER based on the recognized value of habitat such as disturbed grasslands, old fields and other green spaces.  While these ecosystems do not provide an example of native plant species assemblages, they have habitat value to animals such as snakes, raptors and badgers because often abundant weed seeds provide forage for rodents which in turn feed animals higher on the food chain.

Conservation values of 7-10 are locally and provincially significant ecosystems, and are of critical importance to rare wildlife species, and have been assigned SER 1. The lower limit of 7 for High SER delineates high ecological value, generally indicating natural areas with native species assemblages.  Evaluation is based on rarity, fragility/sensitivity, habitat suitability for ten species at risk, quality, and condition as per the calculation of Conservation Values.

Conservation Zone maps versus Sensitive Ecosystem Ranking maps

Conservation Zone maps show Core Conservation Areas, Core Buffers, Other Important Conservation Areas, and Wildlife Corridors, as described in the SEI report (Volume I) for each project.  The Conservation Zone maps are designed for landscape-level planning of protected areas and connective corridors.  

Sensitive Ecosystem Ranking (SER) maps provide a finer-scale summary of SEI data, showing areas of High, Medium and Low sensitivity, based on Conservation Value analysis.  Conservation Value analysis incorporates the rarity, fragility and condition of ecosystems, along with habitat value to ten species at risk.  SER maps are suitable for preliminary identification of sensitive areas at the site level which should then be field-assessed (including 1:5,000 scale mapping) for Environmentally Sensitive Area (ESA) designation as part of the Environmental Assessment process.  

The following is taken from the Coldstream – Vernon SEI, Volume III (Haney and Sarell, 2008; page 25) and provides further recommendations for utilizing Conservation Zone, SER and SEI maps:

As a landscape-level planning tool, the Conservation Zones . . . resulting from the Conservation Analysis should be used to direct development towards less sensitive areas, and to ensure corridors and habitat connectivity is maintained.  In some cases the integrity of the identified landscape corridors is poor due to narrowness, large gaps between natural areas, and road mortality risk.  But many of the corridors are in productive areas such as riparian ecosystems, and would quickly benefit from habitat enhancement [or restoration] efforts. Restoration of the habitat, and establishing underpasses with drift fencing in key areas, would increase the effectiveness of corridors for permitting safe movement, particularly near Swan Lake and Okanagan Landing.  

Alternatively, the [wildlife] models [and SEI and SER maps] can be applied to discreet areas for detailed site level planning, to guide detailed inventories and assessments.  Individual wildlife models should be consulted and ground-truthed to determine areas that are important for each priority species.

Please also read Section 6, Volume 1 of the each Sensitive Ecosystem Inventory (SEI) report on Conservation Analysis for clear description of the methodology used to create the Conservation Values, which are the basis of the Sensitive Ecosystem Ranking maps as well as the Conservation Zones.  Section 7, Volume 1 of each report contains important planning and management recommendations relevant to each SEI area.

Habitat fragmentation occurs when pieces of intact habitat are separated by sub-optimal habitat.  Habitat fragmentation is related to increased mortality of many wildlife species due to a wide range of causes such as road mortality, increased predator success along the edges of the habitat, decreased hiding areas deep within the habitat, and many other causes noted in the ecological literature.  Increased mortality due to habitat fragmentation can be enough to send a sensitive species into decline.  Conservation area planning should take habitat fragmentation into careful account and try to reduce it wherever possible.  The Conservation Zone maps provide an example of conservation area planning which accounts for the needs for connective corridors and unfragmented core conservation areas.

The Importance of Wildlife Corridors

No parks in North America are large enough to sustain the plant and animal communities they contain unless they stay connected to each other and to other wildlands (Noss et al., 1997).  Isolated populations can become locally extinct or decline for a variety of reasons including inbreeding, random impacts to the population or lack of food, habitat or mates.  Therefore, after defining core areas for protection and putting buffers around them, it is important to define connective wildlife corridors between them.

Conservation corridors were initially conceived mostly to allow the movement of animals with large space requirements, such as larger predators. To maintain long-term populations of these species even the largest parks need to be linked to other wild areas (Noss et al., 1997). 

Less obvious species, such as plants or invertebrates also need connectivity to be able to adapt to changing local conditions and for genetic exchange between populations.  Even relatively small inputs of genetic material into a population can dramatically increase the persistence of a population, and allow species to survive in reserves that would otherwise be too small (Forbes, 1993). 

Corridors that facilitate the movement of plant and wildlife species will also help ecosystems adjust to changing global climate.  The predicted increase in global temperatures will cause forest regions in North America to shift northward. Climate models predict that the southern edge of the boreal forest could shift as much as 500 km north over the next century due to climate change.  Corridors are needed to allow species to migrate fast enough to match changing conditions
.
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� Quality is an estimation of how similar the specific occurrence of an ecosystem is to typical examples of the ecosystem including size, vegetation, and environmental conditions.


� Condition is an estimation of how similar the ecosystem is to what it would be without any human influences.  It considers the presence and influence of invasive plants, ingrowth and encroachment of trees, grazing, logging and other disturbances.


� There is little guidance in scientific literature to determine the appropriate weighting. We found that there was considerable overlap between conservation priorities for ecosystems and wildlife, and maps produced with different weighting would be very similar.


� Occurrence varies slightly between the three projects, Vernon Commonage SEI used as example


� Each SEI used 10 species, but the species varied slightly between projects, depending on the range/distribution.


� This species modelled for Coldstream - Vernon SEI only.


� This species modelled for Bellavista-Goose Lake Range SEI only.


� This species modelled for Vernon Commonage SEI only.


� reference: http://www.ancientforest.org/research.html, accessed June 29, 2008
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