Ft. Nelson TSA VRI:  DRAFT ADJUSTMENT 


Fort Nelson VRI Adjustment

Notes:

· A total of 125 VT samples had compiled data. When the data was examined, one sample was found to have been logged hence was excluded from the population of interest (no longer VT).

· Population of interest for adjustment was all VT polygons, age 0+ years in the new photo-interpreted area
 (see Tables 1 to 4).

· An additional population of interest was specified as all VT polygons, age greater than 30years in the new photo-interpreted area (see Tables 5 to 8).

· The leading species strata roughly correspond with the strata identified in the PPSWR sampling plan:

· Black spruce leading

· Pine/larch leading

· White spruce leading (includes SW, SE, SX, S, all B)

· Aspen/cottonwood leading

· Birch leading

· Tables 1, 2 and 3 show height, age and volume adjustment factors, respectively, for the VT, 0+ years population of interest. Volume impact (compiled volume compared with unadjusted inventory volume) is shown in Table 4.

· Tables 5, 6 and 7 show height, age and volume adjustment factors, respectively, for the VT, >30 years population of interest. Volume impact (compiled volume compared with unadjusted inventory volume) is shown in Table 8.

· Volume adjustment factors are shown for both loss factor and net factored volumes. However, in the absence of an NVAF volume, the MSRM standard for volume compilation is net factoring. It is recommended that NVAF be completed in this unit to correct for any potential bias in taper and hidden decay.

· Volume utilization was determined to approximate the minimum diameter at stump height specified in this unit. Utilization for ground and inventory was 17.5cm+ net dwb except 12.5cm+ net dwb for deciduous and Pl leading. The utilization level (for ground and inventory volumes) was determined by the inventory leading species for a sample.

· A series of scatterplots are provided to show attribute relationships (age and height: figures 1-10; volume: figures 21, 23, 25, 27 & 29). Note for the age and height plots, the inventory age & height corresponds with the values used in the adjustment. Where second species matched the ground leading species, heights and age may be for the second species instead of the leading spp.

· In addition, there are also sets of “residuals” plots which can be examined evaluate the adjustment and check for potential trends in bias (age and height: figures 11 to 20; volume: figures 22, 24, 26, 28 & 30). 

· Two final sets of residuals plots (figures 31 to 40) show volume and height residuals as a function of adjusted inventory age. These plots can be used to examine potential age-related bias in the adjustment.

· No age-related trends were observed in the residuals plots hence age sub-stratification was not applied in this unit.

· The overall sampling error (at 95%) for the 0+ years, VT population of interest was 14.8%. When the SB stratum was excluded, the overall sampling error
 was 12.47% (at 95%) which approximately met the 12% objective of the VPIP. However, the sampling error for the SB stratum was 63.4% which did not meet the 40% objective specified in the VPIP.

· Once the inventory files have been adjusted, impact on the THLB (defined on minimum volume and site index criteria) can be assessed. 

Data Issues:

This table documents questions and responses regarding the Fort Nelson TSA VRI data that were made during the course of the analysis. A number of outlying data points were visually identified from scatterplots and listed in this table as candidates for potential review by regional and branch staff. Any responses received regarding these samples are indicated in the “Action” column of this table. Based on the comments received from Ministry staff, sample 125 was found to be logged and hence was excluded from the analysis.
	Sample #
	Issue
	Action (blue = still outstanding questions; red = responses)

	ALL 
	Second spp data (ht & age) were available but unprojected. Projected to 2002 (?) as required if needed for ground spp match.
	

	ALL
	Ground sampling done in 2002. Date of inventory projection is unclear… assume 2002?? This should be checked!
	No projection date on file… Gitte and Gary to check.  All mapsheets projected to 2002 except 94I092 projected to 2001 (no samples on this mapsheet).

	ALL
	Was sampling PPSWR?
	Yes

	ALL
	For a start I set up the following strata by leading spp: SB, At/AC, E, PL/LT, SW.  OK? Suggestions?
	OK. Matt would also like to see non-SB, non-E lumped together (i.e. At/Ac, Pl/Lt, Sw).

	ALL
	What is the utilization? 12.5 net dwb? Is the utilization the same for all spp?
	12.5 cm+ for Pl leading and Ac/At leading (to approximate a 15cm DSH); all other conif leading (to approx a 20cm DSH)… Assume E is same as other decid.

Lt assumed to use 17.5cm+ utilization (as per Matt)

	ALL
	What is the population of interest? Any minimum age cut-off?
	  There are 5 samples <30 yrs… can we talk to TSB re: how “managed stands” are defined? i.e. are stands <30 run on TIPSY? Should we be focusing on stands >30 for adjustment??  Matt suggested they we lumped with other samples since there are so few and they would be unused otherwise (perhaps look at impact on ratios without these samples?)

	ALL
	Is there any other stratification that is proposed? I.e. age-related?
	Age-related bias not apparent (see fig 31-40)… age sub-stratification likely not required. But ck. minimum age as noted above.

	ALL
	No NVAF in this unit… will we be using an “approx” NVAF in this unit (i.e. something from Will)?
	No NVAF and no NVAF “fudge” (as per Will Smith). All adjustment factors will be produced based on loss factor and net factored volumes. Timber supply will use the net factored volume adjustment.

	ALL
	What to do with “odd” species in adjustment?
	B will be lumped with SW for adjustment purposes; S will be assumed to be SW.

	
	“Outlying samples” for potential review… refer to figures on pages that follow…
	Matt reviewed: sample 125 logged (excluded from analysis); samples 57, 87, 91, 105 had wrong map/poly hence wrong attributes… new attributes were pulled and these were corrected. Matt’s comments are indicated in purple. All of the crew GPS locations checked ok in relation to the intended coordinates.

	87
	Fig 1: Samp #87: grdht=10.7; mapht=1.8
	

	87, 16, 21
	Fig 2: Samp #87: grdage=164; mapage=25
Samp #16: grdage=56; mapage=125
Samp #21: grdage=59; mapage=125
	Sample 21 - Ground age lower than map age - Location ok. Crew noted this stand was variable (age/density), but ages were fairly uniform. Short sb swamp, hard to estimate ages from photo interp.

Sample 16 - Ground age and volume lower - Lots of stems, but all but one below 12.5cm DBH. The age counts are close to the auditors, location ok.



	89, 90
	Fig 3: Samp #89: grdht=1.7; mapht=6.7
Samp #90: grdht=16.4; mapht=9.9
	Sample 89 - Ground height lower than map height - GPS location ok. 5m difference, but large % difference. Some trees in sample are around the same height as the map height;  a couple of the largest in 5.64 were around the map height, but were not suitable.

Sample 90 - Ground height higher - GPS location ok, Layer 1 heights close to ground heights but CC is only 3%. Possibly crews picked up layer 1 trees for site trees?



	37, 40, 112, 134
	Fig 5: Samp #37: grdht=9.3; mapht=16.2
Samp #40: grdht=12.2; mapht=29.5
Samp #112: grdht=7.2; mapht=15.7
Samp #134: grdht=8.9; mapht=23.6
	Sample 40 - Ground height/volume lower - GPS location ok. There were some tall spruce in the sample, but they were dead. All trees in the IPC were dead fallen. Crews noted that north, south and west aux. plots landed in openings, and there was windthrow throughout the polygon.

Sample 37 - Ground age/height/volume lower - GPS location ok. Crew noted that the stand seems to be mislabeled in the field, and should have been a shrub polygon. Only one plot had trees in it, lots of willow and alder.



	36, 37, 105, 119, 134
	Fig 6: Samp #36: grdage=188; mapage=75
Samp #37: grdage =22; grdage =165
Samp #105: grdage =68; grdage =145
Samp #119: grdage =57; grdage =125
Samp #134: grdage =35; grdage =135
	Sample 36 - Ground Age higher - GPS Location ok, Old stand, but short. Photo interp probably incorrect.

Sample 119 - Ground age lower than map age - Location ok, age counts ok. Different leading species, but ages still the same.

Sample 105 - Ground Age Lower - GPS location ok, increment core counts seem accurate. Looks like a patchy stand on ortho.



	57, 66, 115, 129
	Fig 7: Samp #57: grdht=12; mapht=32.5
Samp #66: grdht=18.4; mapht=38.3
Samp #115: grdht=8.9; mapht=16.9
Samp #129: grdht=30.4; mapht=17.6
	Sample 129 - Ground height higher (13m) - Location ok, Heights OK. Ground leading species (SW) height is closer to the height of the  map leading species (at), but still a bit higher. Direct match leading species to leading species would have produced a closer result.



	57, 66, 109
	Fig 8: Samp #57: grdage=40; mapage=125
Samp #66: grdage=20; mapage=155
Samp #109: grdage=157; mapage=105
	Sample 109 - Ground age higher - GPS location ok audit BH age 130.5 crew bh age 140.5. Crew age might be a bit high, but regardless the map age is still low.



	82, 106
	Fig 9: Samp #82: grdht=24; mapht=5.8
Samp #106: grdht=27.7; mapht=17.5
	Sample 106 - Ground Height higher - Sample location is right on the edge of the polygon, and GPS shows they were in the right area. The sample is located right in the bottom of a gully and may not be representative of the whole polygon - but - the sample does fall in the polygon.

Sample 82 - Ground height higher - GPS location ok. No small trees picked up in stem count, but crew noted this was an odd corner of the type - more stems were picked up elsewhere. Crew noted that in the area where the sample was taken there were large trees. The polygon does not look tall on the orthophoto, so the rest of the polygon may be shorter. 



	84
	Fig 10: Samp #84: grdage=108; mapage=45
	Sample 84 - Ground age higher than map age - Location OK. Leading species AT on ground and EP on map. Ages keypunched ok. Cores starting to rot, but definitely older than 40 years old. Variable stand



	
	Note: for following samples, NF=net factored volume, and AAIV=”attribute-adjusted” inventory volume
	

	87, 7, 16, 17
	Fig 21: Samp #87: NF=101; AAIV=0
Samp #7: NF=6; AAIV=59
Samp #87: NF=5; AAIV=81
Samp #87: NF=4; AAIV=72
	Sample 7 - Ground volume low - Location ok, 3 aux. plots landed in "open marshy areas"

Sample 17 - Ground volumes lower - GPS location ok. Heights close to map, but ground diameters are almost all less than 12.5cm

Sample 87 - Ground age, height, volume higher than map - Map attributes used in analysis don't match the attributes I can see in the database. Projected leading species age and height is 125 and 6.2 Second species is 120 and 5m (unprojected). GPS location ok.  SAMPLE/POLY MISMATCHED… CORRECTED.


	37, 40, 112, 125, 134
	Fig 24: Samp #37: NF=0; AAIV=106
Samp #40: NF=34; AAIV=228
Samp #112: NF=24; AAIV=120
Samp #125: NF=0; AAIV=242
Samp #134: NF=5; AAIV=171
	Sample 125 - 0 ground volume and 107 Map volume - Location ok, Entire cluster has been logged
Sample 134 - Ground volume/age/height lower - Location ok. Crew noted this is an open stand. Heights look correct from ground photo. Doesn't look like a 23m stand on the orthophoto...

Sample 112 - Ground volume and height lower - GPS location ok. Patchy area. The IPC and Aux. plots fell in a low volume patch.



	50, 52, 56, 57, 66, 104, 113, 115
	Fig 27: Samp #50: NF=12; AAIV=126
Samp #52: NF=40; AAIV=130
Samp #56: NF=74; AAIV=180
Samp #57: NF=50; AAIV=287
Samp #66: NF=74; AAIV=358
Samp #104: NF=0; AAIV=107
Samp #113: NF=80; AAIV=177
Samp #115: NF=22; AAIV=100
	Sample 50 - Ground volume lower - Tree count and heights ok, GPS location ok

Sample 57 Ground age/height/volume lower GPS location ok, heights ok, tree count age ok. Note Map label says AT, not Ac as shown in analysis spreadsheet.

Sample 56 - Ground volume lower - Very sparse stand - crew used a 5 BAF, and obtained 8 trees in 5 plots.  There may also be methodology issue - there was only 1 tree in the IPC and it was hammered for net factoring. Trees in the aux plots were more sound.

Sample 115  - ground volume lower, ground height lower - Location ok, 2 aux. plots fell out. IPC and one aux. plot fell in small sb patches. Crew noted North Aux. plot was more typical of the polygon. Species and height in North aux. plot match better with map label.

Sample 104 - Ground volume lower (0) - GPS location ok. Most trees are around 8cm DBH in cluster - no trees greater than 12.5 to make any volume at 12.5 util limit. BA is 23m2 at 4cm limit

Sample 52 - Ground volume lower - GPS location OK. Half of stems are just below 12.5cm DBH. Looks like a low volume stand on ortho.

Sample 113 - Ground volume lower - GPS location ok. Crew noted heavy alder cover in the cluster.



	93
	Fig 29: Samp #93: NF=7; AAIV=50
	Sample 93 - Ground volume lower - GPS location ok. Near polygon boundary, next to small sb type (lots of trees, but just over 12.5cm DBH). Patchy area. 




Table 1: DRAFT
Mean heights and adjustment ratios for 0+ yrs, VT– March 10/03 

	Strata (leading spp)
	n
	Mean ground height (m)
	Mean inventory height
 (m)
	Ratio of means

	SB
	24
	10.506
	9.917
	1.059

	PL/LT
	10
	12.106
	11.780
	1.028

	SW
	21
	20.060
	23.490
	0.854

	AC/AT
	42
	22.279
	22.612
	0.985

	E
	12
	19.205
	15.325
	1.253


Table 2: DRAFT
Mean ages and adjustment ratios for 0+ yrs, VT -- March 10/03 

	Strata
	n
	Mean ground age (yrs)
	Mean inventory age (yrs)
	Ratio of means

	SB
	24
	96.652
	107.625
	0.898

	PL/LT
	12
	96.807
	98.833
	0.980

	SW
	22
	106.823
	129.318
	0.826

	AC/AT
	43
	78.624
	94.186
	0.835

	E
	12
	84.819
	85.833
	0.988


Table 3: DRAFT
Mean volumes and adjustment ratios for 0+ yrs, VT -- March 10/03 

	Strata
	n
	Mean ground vol/ha
(12.5 cm+ dbh net dwb for Pl and decid leading; else 17.5cm+dbh)
	Mean attribute-adj’d inventory vol/ha
	Ratio of means

	
	
	Loss factor (LF)
	Net factor (NF)
	
	LF
	NF

	SB
	25
	28.615
	30.416
	37.020
	0.773
	0.822

	PL/LT
	12
	73.210
	76.789
	81.283
	0.901
	0.945

	SW
	23
	152.102
	157.960
	159.248
	0.955
	0.992

	AC/AT
	46
	172.256
	186.292
	168.646
	1.021
	1.105

	E
	18
	88.728
	93.043
	66.572
	1.333
	1.398


Table 4: DRAFT
Volume impact for 0+ yrs, VT -- March 10/03 

	Strata
	n
	Mean ground vol/ha 
(12.5 cm+ dbh net dwb for Pl and decid leading; else 17.5cm+dbh)
	Mean unadjusted inventory vol/ha
	Volume impact ratio 

	
	
	Loss factor (LF)
	Net factor (NF)
	
	LF
	NF

	SB
	25
	28.615
	30.416
	32.316
	0.886
	0.941

	PL/LT
	12
	73.210
	76.789
	77.217
	0.948
	0.995

	SW
	23
	152.102
	157.960
	213.052
	0.714
	0.741

	AC/AT
	46
	172.256
	186.292
	178.517
	0.965
	1.044

	E
	18
	88.728
	93.043
	38.2
	2.323
	2.436

	OVERALL

and 95% CI
	124
	82.856
	88.201
	90.310
	0.917(0.135 (14.7%)
	0.977(0.145 (14.8%)


Table 5: DRAFT
Mean heights and adjustment ratios for >30 yrs, VT– March 10/03 

	Strata (leading spp)
	n
	Mean ground height (m)
	Mean inventory height
 (m)
	Ratio of means

	SB
	24
	10.506
	9.917
	1.059

	PL/LT
	10
	12.106
	11.780
	1.028

	SW
	21
	20.060
	23.490
	0.854

	AC/AT
	39
	23.295
	23.838
	0.977

	E
	12
	19.205
	15.325
	1.253


Table 6: DRAFT
Mean ages and adjustment ratios for >30 yrs, VT -- March 10/03 

	Strata
	n
	Mean ground age (yrs)
	Mean inventory age (yrs)
	Ratio of means

	SB
	24
	96.652
	107.625
	0.898

	PL/LT
	12
	96.807
	98.833
	0.980

	SW
	22
	106.823
	129.318
	0.826

	AC/AT
	39
	84.689
	102.154
	0.829

	E
	12
	84.819
	85.833
	0.988


Table 7:  DRAFT
Mean volumes and adjustment ratios for >30 yrs, VT -- March 10/03 

	Strata
	n
	Mean ground vol/ha
(12.5 cm+ dbh net dwb for Pl and decid leading; else 17.5cm+dbh)
	Mean attribute-adj’d inventory vol/ha
	Volume adjustment Ratio of means

	
	
	Loss factor (LF)
	Net factor (NF)
	
	LF
	NF

	SB
	25
	28.615
	30.416
	37.020
	0.773
	0.822

	PL/LT
	12
	73.210
	76.789
	81.283
	0.901
	0.945

	SW
	22
	159.015
	165.140
	166.486
	0.955
	0.992

	AC/AT
	42
	188.626
	203.998
	181.740
	1.038
	1.122

	E
	18
	88.728
	93.043
	66.572
	1.333
	1.398


Table 8: DRAFT
Volume impact for >30 yrs, VT -- March 10/03 

	Strata
	n
	Mean ground vol/ha 
(12.5 cm+ dbh net dwb for Pl and decid leading; else 17.5cm+dbh)
	Mean unadjusted inventory vol/ha
	Volume impact ratio 

	
	
	Loss factor (LF)
	Net factor (NF)
	
	LF
	NF

	SB
	25
	28.615
	30.416
	32.316
	0.886
	0.941

	PL/LT
	12
	73.210
	76.789
	77.217
	0.948
	0.995

	SW
	22
	159.015
	165.140
	222.736
	0.714
	0.741

	AC/AT
	42
	188.626
	203.998
	195.519
	0.965
	1.043

	E
	18
	88.728
	93.043
	38.2
	2.323
	2.436


Age and height relationships for 0+, VT
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	Fig. 1:  SB leading. Ground and inventory height relationship. Line corresponds to ratio of means.
	Fig. 2:  SB leading. Ground and inventory age relationship. Line corresponds to ratio of means.
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	Fig. 3:  PL/LT leading. Ground and inventory height relationship. Line corresponds to ratio of means.
	Fig. 4:  PL/LT leading. Ground and inventory age relationship. Line corresponds to ratio of means.
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	Fig. 5:  SW leading. Ground and inventory height relationship. Line corresponds to ratio of means.
	Fig. 6:  SW leading. Ground and inventory age relationship. Line corresponds to ratio of means.
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	Fig. 7:  AC/AT leading. Ground and inventory height relationship. Line corresponds to ratio of means. Dots are AC leading samples.
	Fig. 8:  AC/AT leading. Ground and inventory age relationship. Line corresponds to ratio of means. Dots are AC leading samples.
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	Fig. 9:  E leading. Ground and inventory height relationship. Line corresponds to ratio of means.
	Fig. 10:  E leading. Ground and inventory age relationship. Line corresponds to ratio of means.


Age and height residuals for 0+, VT
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	Fig. 11:  SB leading. Height residuals as a function of adjusted inventory height. 
	Fig. 12:  SB leading. Age residuals as a function of adjusted inventory age.
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	Fig. 13:  PL/LT leading. Height residuals as a function of adjusted inventory height. 
	Fig. 14:  PL/LT leading. Age residuals as a function of adjusted inventory age.
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	Fig. 15:  SW leading. Height residuals as a function of adjusted inventory height. 
	Fig. 16:  SW leading. Age residuals as a function of adjusted inventory age.
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	Fig. 17:  AC/AT leading. Height residuals as a function of adjusted inventory height. 
	Fig. 18:  AC/AT leading. Age residuals as a function of adjusted inventory age.
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	Fig. 19:  E leading. Height residuals as a function of adjusted inventory height. 
	Fig. 20:  E leading. Age residuals as a function of adjusted inventory age.


Volume relationships for 0+, VT
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	Fig. 21:  SB leading. Ground and attribute-adjusted inventory vol/ha relationship. Line corresponds to ratio of means.
	Fig. 22.  SB leading. Volume residuals as a function of ratio adjusted inventory vol/ha.
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	Fig. 23:  PL/LT leading. Ground and attribute-adjusted inventory vol/ha relationship. Line corresponds to ratio of means.
	Fig. 24.  PL/LT leading. Volume residuals as a function of ratio adjusted inventory vol/ha.
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	Fig. 25:  SW leading. Ground and attribute-adjusted inventory vol/ha relationship. Line corresponds to ratio of means.
	Fig. 26.  SW leading. Volume residuals as a function of ratio adjusted inventory vol/ha.
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	Fig. 27:  AC/AT leading. Ground and attribute-adjusted inventory vol/ha relationship. Line corresponds to ratio of means. Dots are AC leading samples.
	Fig. 28.  AC/AT leading. Volume residuals as a function of ratio adjusted inventory vol/ha.
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	Fig. 29:  E leading. Ground and attribute-adjusted inventory vol/ha relationship. Line corresponds to ratio of means.
	Fig. 30.  E leading. Volume residuals as a function of ratio adjusted inventory vol/ha.


Volume residuals as a function of adjusted age for 0+, VT
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	Fig. 31:  SB leading. Volume residuals as a function of adjusted inventory age. 
	Fig. 32: PL/LT leading. Volume residuals as a function of adjusted inventory age.
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	Fig. 33:  SW leading. Volume residuals as a function of adjusted inventory age.
	Fig. 34:  AC/AT leading. Volume residuals as a function of adjusted inventory age.
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	Fig. 35:  E leading. Volume residuals as a function of adjusted inventory age.
	


Height residuals as a function of age for 0+, VT
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	Fig. 36: SB leading. Height residuals as a function of adjusted inventory age.
	Fig. 37: PL/LT leading. Height residuals as a function of adjusted inventory age.
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	Fig. 38:  SW leading. Height residuals as a function of adjusted inventory age.
	Fig. 39:  AC/AT leading. Height residuals as a function of adjusted inventory age.
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	Fig. 40:  E leading. Height residuals as a function of adjusted inventory age.
	


� A complete list of the mapsheets covered in this area will be provided in the final report.


� This excluded SB only. Birch leading was included in this estimate. When SB and E leading samples were removed, the sampling error was 13.3% (at 95%) for net factored volume.


� Mean inventory heights and ages are based on the set of values used to develop the adjustment ratios. These may have included second species heights and ages where the second species provided a better “match” with the ground species.


� Overall means are area weighted averages of the individual strata means. Note that the area-weighted impact for Pl/Lt, Ac/At, and Sw combined is 0.877 for loss factors and 0.936 for net factoring. 


� Mean inventory heights and ages are based on the set of values used to develop the adjustment ratios. These may have included second species heights and ages where the second species provided a better “match” with the ground species.
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