Silver Lake Subwatershed Snag Analysis - Application of DecAID 
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DecAID can help managers decide how much snag and down wood of different sizes should be retained to meet wildlife management objectives for a particular project or area (Mellen et al, 2002).  The information contained in DecAID is based on published scientific literature, research data, expert judgment, and professional experience.  It is primarily a statistical summary of published research data for wildlife presence (mainly cavity-nesting birds) and inventoried forest conditions (Mellen et al, 2003).  DecAID presents information on the range of “natural conditions” (as represented by unharvested plots within the plots sampled) “current conditions” (all plots sampled, including both unharvested and harvested plots) and wildlife use, with respect to:

· Densities (abundance) of snags and down wood 

· Sizes of snags and down wood

Definition of “vegetative inventory data”, as used in DecAID:

The second set of data included in DecAID (
Mellen et al. 2003) is data about vegetative conditions from around the Pacific Northwest.  This data set is called the “vegetative inventory data,” sometimes shortened to the “inventory data.”  This data set consists of a sample of forest inventory plots (which, in addition to recording sizes, numbers, and species of live trees, also record sizes and numbers of snags and down wood), taken from the (Mellen et al. 2003):

· Current Vegetation Survey (conducted on National Forest Lands in the USDA Forest Service, Pacific Northwest Region).

· Forest Inventory and Analysis (conducted on lands other than Forest Service lands, by the Pacific Northwest Research Station of the USDA Forest Service).

· Natural Resource Inventory (conducted by the USDI Bureau of Land Management on BLM lands in Oregon).
The vegetative inventory data set summarizes the data from these various inventory plots in various categories, such as:  

· The data from only those inventory plots that have not been harvested. 

· The data from all inventory plots in their current condition, including those that have been harvested.

Each of the above data sets are further divided into 2 additional sets, for a total of 8 data sets:

· The data from only those inventory plots that contained measurable snags.

· The data from all inventory plots, whether or not they contained measurable snags.

A map of the plot locations (both harvested and unharvested) used in DecAID can be found on the following website:  http://www.notes.fs.fed.us:81/pnw/DecAID/DecAID.nsf.

How the data in DecAID was reviewed specific to this project
DecAID was used to compare existing condition to “natural” conditions for the effects anaysis of this project.  Although there is some mixed conifer and lodgepole pine type in the watershed, the ponderosa pine vegetation type was the only vegetation type analyzed for snags for this project because this is the predominant vegetation type in the watershed.  Lodgepine pine was not analyzed for this project because currently there is no data available in DecAID for this vegetation type.
The Silviculturist on the interdisciplinary team determined that historically, the ponderosa pine type in the Silver Lake Subwatershed would have fit either the PPDF_ Small/Medium, PPDF_Large, or the PPDF_Open Trees Vegetation Condition.  The Silver Lake Subwatershed Analysis states that the reference seral stage distribution in the ponderosa pine type is:
	Early to Mid (nonstocked to small sawtimber)

PPDF_Open
	20% 

	Late (medium sawtimber and greater)

PPDF_Small/Medium (60%) 

PPDF_Large (20%)
	80% 


With further discussion with the District Silviculturist, it is projected that most of the Late seral vegetation type was in the PPDF_Small/Medium category.  This is because historical stand data accounts indicate that there was within stand variation across the landscape.  With only a few very small trees per acre, the QMD for a stand becomes less than 19 QMD which would place a stand in the PPDF_Small/Medium category.  It is estimated that of the 80% in the Late seral condition, approximately 60% would have been in the PPDF_Small/Medium category and approximately 20% would have been in the PPDF_Large category.

The following steps were taken in order to compare “natural” conditions from the vegetative inventory data in DecAID to existing condition.
1.  SNAGS >10” dbh - Distribution 

Table 1.  The distribution histograms from unharvested plots in DecAID (figures PPDF_O.inv-14, PPDF_S.inv-14, and PPDF_L.inv14) were referenced to determine what percentage of the landscape had 0 snags, 0-4 snags, 4-8 snags, 8-12 snags, and 12+ snags per acre >10” dbh. 

	Habitat Type/Structure Stage
	0 

Snags/acre
 >10” dbh
	0-4

 Snags/acre
 >10” dbh
	4-8 
Snags/acre
 >10” dbh
	8-12 Snags/acre
>10” dbh
	12+

 Snags/acre
>10” dbh

	PPDF_O
	68%
	13%
	10%
	1%
	8%

	PPDF_SM
	54%
	30%
	10%
	3%
	3%

	PPDF_L
	54%
	24%
	7%
	10%
	5%


Table 2.  The percentage of the landscape in each snag density category for the PPDF_O, PPDF_SM, and PPDF_L categories (snags >10” dbh) were weighted to match the estimated historical range of variability for the Silver Lake Subwatershed.
	Estimated Historic Range of Variability
	Habitat Type/Structure Stage
	HRV % in Structure Stage
	Weighted average of Percent of Landscape with 0 snags/acre >10” dbh
	Weighted average of Percent of Landscape with 0-4 snags/acre >10” dbh
	Weighted average of Percent of Landscape with 4-8 snags/acre >10” dbh
	Weighted average of Percent of Landscape with 8-12 snags/acre >10” dbh
	Weighted average of Percent of Landscape with 12+ snags/acre >10” dbh

	Early to Mid

(20%)
	PPDF_O
	20%
	(68 * .20)
13.6%
	(13 *.20)

2.6%
	(10*.20)  
2%
	(1*.20)
0.2%
	(8*.20)
1.6%

	Late

(80%)
	PPDF_SM
	60%
	(54*.60)

32.4%
	(30*.60)

18%
	(10*.60)

6%
	(3*.60)
1.8%
	(3*.60)
1.8%

	
	PPDF_L
	20%
	(54*.20)

10.8%
	(24*.20)

4.8%
	(7*.20)

1.4%
	(10*.20)

2%
	(5*.20)

1%


Table 3. The total percent of the landscape with 0 snags, 0-4 snags, 4-8 snags, 8-12 snags, and 12+ snags per acre >10” dbh based on the inventory data for PPDF Type for the PPDF_SM, PPDF_O, and PPDF_L combined.
	Total Percent of Landscape with 

0 snags/acre >10” dbh
	Total Percent of Landscape with

0-4 snags/acre >10” dbh
	Total Percent of Landscape with 
4-8 snags/acre >10” dbh
	Total Percent of Landscape with 
8-12 snags/acre >10” dbh
	Total Percent of Landscape with 12+ snags/acre >10” dbh

	57%
	25%
	9%
	4%
	4%


4.  The existing condition from snag inventory data (collected between 2000-2003) shows the following snag distribution across the Silver Lake Subwatershed.  The snag survey protocols are described in Bate et al. 1999. 
	Total Percent of Landscape with 

0 snags/acre >10” dbh
	Total Percent of Landscape with

0-4 snags/acre >10” dbh
	Total Percent of Landscape with 
4-8 snags/acre >10” dbh
	Total Percent of Landscape with
 8-12 snags/acre >10” dbh
	Total Percent of Landscape with 12+ snags/acre >10” dbh

	44%
	37%
	12%
	3%
	6%
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TOTAL SNAGS >20” dbh

2.  Snags >20” dbh - Distribution

Table 5.  The distribution histograms from unharvested plots in DecAID (figures PPDF_O.inv-15, PPDF_SM.inv-15, and PPDF_L.inv-15) were referenced to determine what percentage of the landscape had 0 snags, 0-4 snags, 4-8 snags, 8-12 snags, and 12+ snags per acre >20” dbh. 

	Habitat Type/Structure Stage
	0 

Snags/acre
 >10” dbh
	0-4

 Snags/acre
 >10” dbh
	4-8

 Snags/acre
 >10” dbh
	8-12 Snags/acre
>10” dbh
	12+

 Snags/acre
>10” dbh

	PPDF_O
	81%
	17%
	2%
	0%
	0%

	PPDF_SM
	71%
	27%
	2%
	0%
	0%

	PPDF_L
	62%
	33%
	3%
	1%
	1%


Table 6.  The percentage of the landscape in each snag density category for both the PPDF_O, PPDF_SM, and PPDF_L categories (snags >20” dbh) were weighted to match the estimated historical range of variability for the Silver Lake Subwatershed.
	Estimated Historic Range of Variability
	Habitat Type/Structure Stage
	HRV % in Structure Stage
	Weighted average of Percent of Landscape with 0 snags/acre >20” dbh
	Weighted average of Percent of Landscape with 0-4 snags/acre >20” dbh
	Weighted average of Percent of Landscape with 4-8 snags/acre >20” dbh
	Weighted average of Percent of Landscape with 8-12 snags/acre >20” dbh
	Weighted average of Percent of Landscape with 12+ snags/acre >20” dbh

	Early to Mid

(20%)
	PPDF_O
	20%
	(81 * .20)
16.2%
	(17 *.20)

3.4%
	(2*.20)  
0.4%
	(0*.20)
0%
	(0*.20)
%

	Late

(80%)
	PPDF_SM
	60%
	(71*.60)

42.6%
	(27*.60)

16.2%
	(2*.60)

1.2%
	(0*.60)
0%
	0*.60)
0%

	
	PPDF_L
	20%
	(62*.20)

12.4%
	(33*.20)

6.6%
	(3*.20)

0.6%
	(1*.20)

0.2%
	(1*.20)

0.2%


Table 7. The total percent of the landscape with 0 snags, 0-4 snags, 4-8 snags, 8-12 snags, and 12+ snags per acre >20” dbh based on the inventory data for PPDF Type for the PPDF_O, PPSF_SM, and PPDF_L combined.
	Total Percent of Landscape with

 0 snags/acre >20” dbh
	Total Percent of Landscape with

0-4 snags/acre >20” dbh
	Total Percent of Landscape with
 4-8 snags/acre >20” dbh
	Total Percent of Landscape with 8-12 snags/acre >20” dbh
	Total Percent of Landscape with 12+ snags/acre >20” dbh

	71%
	26%
	2%
	0.2%
	0.2%


8.  The existing condition from snag inventory data (collected between 2000-2003) shows the following snag distribution across the Silver Lake Subwatershed.  The snag survey protocols are described in Bate et al. 1999. 

	Total Percent of Landscape with 0 snags/acre >20” dbh
	Total Percent of Landscape with

0-4 snags/acre >20” dbh
	Total Percent of Landscape with 
4-8 snags/acre >20” dbh
	Total Percent of Landscape with
 8-12 snags/acre >20” dbh
	Total Percent of Landscape with 12+ snags/acre >20” dbh

	68%
	31%
	2%
	0%
	0%
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Comparison of “Natural” Conditions from Inventory Data 
DecAID with Existing Conditions
It is assumed that if snag numbers and distribution are similar to “natural” conditions, that we would be meeting the snag needs of cavity nesting birds under the historic range of variability.  Therefore, by comparing the above charts it appears as though snag distribution across the landscape is very similar to “natural” conditions for snag >20” dbh.  There are some differences in snag distribution across the landscape for snags >10” dbh.  There is less area in the subwatershed with 0 snags per acre and more area in the subwatershed with 0-4 snags per acre then there are under “natural” conditions.  This likely means that snags are better distributed and more evenly distributed cross the watershed then under “natural” conditions.   
However, when looking at the watershed locally and comparing it to 1930’s and 1947 vegetation mapping, none to very little of the watershed was represented as post-fire condition.  There is currently a greater percentage of the Subwatershed in a post-fire condition then what the 1930’s and 1947 data presents.  This may indicate that this local area may have actually had less of the area with high densities of snags then what is represented in the PPDF inventory data in DecAID which represents a very large area across Oregon and Washington.  Locally, there currently may be more area in a post-fire condition then was present under “natural” conditions based on the 1930’s and 1947 vegetation mapping.
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The Silver Fire burned approximately 1,755 acres of the Silver Lake Creek Subwatershed in 2002.  This area did not receive any salvage harvest and therefore provides post-fire habitat on approximately 5.2% of the Subwatershed combined.  

Use of inventory data from unharvested plots to mimic the high end for "natural conditions" may be misleading in this wildlife habitat type due to decades of fire exclusion. Below is a summary of 3 other sources of information on snag densities in "presettlement" or historic times, each with its own assumptions and limitations. They are not specific to any Structural Condition Class.
Harrod et al. (1998) estimated historical snags densities in ponderosa pine-dominated, dry forests.  Harrod estimated that densities of snags greater than 6 inches dbh ranged from 5.9 to 14.1/acre in pre-European settlement landscapes.  Their estimates were derived by calculating growth in basal area from pre-1930 growth rates, holding forest stand structure relatively constant (i.e. as a new live tree is recruited another one becomes a mortality), and applying published snag fall rates (Bull 1983, Keen 1929, Raphael and Morrison 1987, Schmid et al. 1985) to calculate basal area of snags every 10 years.  They assumed that historic frequent, low-intensity fires did not accelerate snag fall rates. 

Agee (2002) estimated lower snag densities than Harrod et al. for the ponderosa pine/Douglas-fir forest series by estimating number of trees in 0.1ha clumps of 16 age classes and assuming that the oldest patch is killed by insects every 25 years.  He assumed fire helped to decompose snag patches and that after 5 fires at 10-year intervals the snags would be completely consumed. His estimated historical snag density was 2 per acre.  Agee (2002) compares his estimates to Harrod et al. (1998) but states a different assumption about dbh of snags; Agee assumes an average snag dbh of 75 cm (30 in) when calculating biomass, while Harrod et al. estimated densities for size classes as small as 15 cm (6 in) dbh.  Results from regional studies in Eastern Washington and Oregon (of all ownerships) by Ohmann and Wadell suggest there are currently 2.025 total snags per acre greater than 10 inches dbh of which 0.405 snags were greater than 20 inches dbh (2002).

There is a ponderosa pine site in Idaho that has never been harvested and that has undergone wildfires over the past decades.  Recent snag data from this site reveals that there are 3.6 snags per acre > 12” dbh.  

Bate, Lisa J.; Garton, Edward O.; Wisdom, Michael J. 1999. Estimating snag and

large tree densities and distributions on a landscape for wildlife management.
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