Metadata and Creation Methodology for Kispiox “Harvest Method Mapping” (hmm.shp)

STORAGE LOCATION:  
Database:		\\spatialfiles2.bcgov\work\FOR\RNI\DSS\General_User_Data\users\GBuhr\E_Drive\glens_e\Kispiox_TSR4\DataPack\AR_TSA12.gdb
Feature Dataset:	src
Feature Class:		hmm


DESCRIPTION:

Kispiox HMM is a characterization of the Kispiox Timber Supply Area forested landbase into Stand Quality and Harvest Method types. These types are a modelled proxy for licensee Total Chance Planning harvest "chances". This file will be used in the Kispiox TSR4 analysis to (1) help define the extent of the operable, forested landbase, and (2) to identify forested stands with differing harvest scheduling priority.


DATA QUALITY

Resolution: unknown
Map scale:  1:20,000
Accuracy (horizontal and vertical, in meters):  +/- 25 meters
Software/hardware used to create: ArcGIS version 10.6
Known anomalies: see “LINEAGE - Process Steps” section

SPATIAL REFERENCING

Projected Coordinate System: NAD_1983_BC_Environment_Albers
Projection: Albers
False_Easting: 1000000.00000000
False_Northing: 0.00000000
Central_Meridian: -126.00000000
Standard_Parallel_1: 50.00000000
Standard_Parallel_2: 58.50000000
Latitude_Of_Origin: 45.00000000
Linear Unit: Meter

Geographic Coordinate System: GCS_North_American_1983
Datum: D_North_American_1983
Prime Meridian: 0
Angular Unit: Degree

TIMELINESS

When created:  2018/09/07
When updated:  n/a
Update cycle:  n/a

LINEAGE

Who created: Glen Buhr, Stewardship Officer, Skeena Stikine Natural Resource District

Process steps including sources and references:

hmm is comprised of A. Stand Quality and B. Harvest Method codes. 

A. Stand Quality codes [Sawlog (S), Marginal Sawlog (M), Pulp (P), Deciduous (D), Low (L), and Density Issues (T)] were generated for the full forested landbase (i.e. not just Crown forested) using the Kispiox Vegetation Resources Inventory (VRI) VEG_COMP_LYR_R1_POLY.

Codes and assignment logic are consistent with Tables 13 and 14 of the Kispiox TSR4 Data Package (as re-captured to the first tab, TSR4_HMM, of the Excel Workbook HMM_Assign2.xlsx).
· Table 13 codes and assignment logic are consistent with original assignments from Corstanje, J. April 2004. Harvest Method Mapping Operability for the Kispiox TSA. Forest Investment Account Project #2237001. 27 pp., attached here


· Table 14 codes and assignment logic were mine, employing a “best fit” approach with reference to stand attributes and the original 2004 assignments.

Codes were assigned via Update Queries (SQL) within a Microsoft Access session, per the methodology attached here:



Original (2004) Stand Quality definitions were reliant on FIP/FC1 (previous forest cover inventory) Growth Type Group (GTG), Site Class, and Stocking Class attributes, which are no longer present in VEG_COMP_LYR_R1_POLY so had to be recreated. Here are my processing steps for deriving GTG, Site Class, and Stocking Class.

GROWTH TYPE GROUP (GTG)
Steps:
- created a lookup table using “line_3_tree_species” from VEG_COMP_LYR_R1_POLY 
- first, generated all species combinations from “line_3_tree_species”. 
- then assigned an Inventory Type Group (ITG) code to the combination, in reference to FIP Relational Data Dictionary (version 2.0) “Inventory Type Group Number” section (page 62 of the document at following weblink:. https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/forestry/stewardship/forest-analysis-inventory/data-management/standards/rpt_fip_rddv2.pdf 
	- results are captured to the 2nd tab, ITG_Lookup, of the Excel Workbook HMM_Assign2.xlsx
- then assigned a Growth Type Group (GTG) letter to ITG code combinations, in reference to FIP Relational Data Dictionary (version 2.0) “Growth Type Group” section (page 51)
- then, associated lookup table to the Stand Quality spatial layer using “line_3_tree_species” as linking field, and populated GTG field with the Growth Type Group.

SITE CLASS 
- generated a site class lookup table using VEG_COMP_LYR_R1_POLY for all situations where there was a SP01 or a “line_3_tree_species” and SI >0. Site Classes were assigned based on (G)ood, (M)edium, (P)oor, and (L)ow splits by leading species, as described by the VDYP Batch User's Guide and as per the following FoxPro program.



Here are anomalies and how they were addressed.

· Where SP01 and “line_3_tree_species” was blank, but SI >0:  used an averaged coniferous SI split to assign the SITE_CLASS (GMP = 18.3/14/8). 
· Still 333 anomalies where there was either a SP01 or a “line_3_tree_species”, but SI = 0. Investigated BCLS Level 1 through 4 coding for these; determined that (according to VRI) remaining anomalies are all non-forested units, despite fact that they have a leading species, so coded them as Site Class = NA. Necessitated assigning a Stand Quality code of “NA”. Specifics are captured to the 3rd tab, Explore SI 0.0, of the Excel Workbook HMM_Assign2.xlsx

STOCKING CLASS
- as Kispiox VRI is a roll-over of the previous FC1/FIP file, I rolled in Stocking_Class_Cd from the final (2001) version of the Kispiox FC1/FIP for coincident polygons. I updated depletions since 2001 to Stocking_Class_Cd  = 0 (immature). See page 138 of the FIP Relational Data Dictionary for a description of Codes.


B. Harvest Method 

Derived a Harvest Method shapefile using GRIDCODE attribute from the slope_class spatial layer 

(G) round  (have >0 <=40% slope) = GRIDCODE 1
(C) able (have >40 <=90% slopes) = GRIDCODE 2
(I) naccessible (>90% slopes) = GRIDCODE 3


Stand Quality and Harvest Method shapefiles were then unioned to derive the final hmm shapefile. 
The following Harvest Method/Stand Quality combinations are potentially “operable” types (subject to other area netdowns used in defining the Crown forested landbase). The remainder are considered non-operable types (i.e. “inoperable”, “uneconomical” or “inaccessible”)

GS, GM, GP, CS


DATA DICTIONARY

Key attributes; attribute field parameters

	Field Name
	Description
	Type
	Length
	Precision
	Scale
	Format
	Values

	Slope
	Slope Range
	String
	50
	0
	0
	Text
	0 – 40
41 – 90
> 90

	QUAL
	“Stand Quality” codes
	String
	5
	0
	0
	Text
	S        (= sawlog)
M      (= marginal sawlog)
P        (= pulp)
D       (= deciduous)
L        (= low)
T        (= density issues]
X        (= opening areas not captured to provincial      consolidated cutblocks layer, discovered and digitized during District satellite/ ortho imagery review; 
NA      (= non-forested units)

	RATNLE
	“Rationale” codes. Each correspond to a unique line of logic from Tables 13 and 14 of the Kispiox TSR4 Data Package. 

See HMM_MicrsftAcc_Queries.pdf for queries used for coding all QUAL and RATNLE codes (with exception of QUAL = NA, and RATNLE = NF or NPFor codes).
	String
	10
	0
	0
	Text
	Imm Open, S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11
M1, M2, M3, M4, M5
P1, P2, P3
D1, D2, D3, ITG42
L1, L2, L3, L4
T1, T2, T3
X1 
NF, NPFor

	HARV
	“Harvest Method” codes
	String
	5
	0
	0
	Text
	G    (= ground, corresponds to Slope = 0-40)
C    (= cable, corresponds to Slope = 41-90)
I    (= inaccessible, corresponds to Slope > 90)

	Shape_Area
	Area, in square metres
	Number
	19
	0
	0
	Double
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SITE_CLASS.txt
&&	SITE_CLA.prg: companion program to KNOX_SQ. Assigns site class based on leading species and site index, using site class splits extrapolated from site class midpoints defined in the VDYP Batch User's Guide.



USE SLOPES~3



DO WHILE NOT EOF()



REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "AC") AND SITE_IDX >= 22

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "AT" OR SPC1 = "E" OR SPC1 = "DG") AND SITE_IDX >= 23.5

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "B") AND SITE_IDX >= 16.5

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "FD") AND SITE_IDX >= 29.5

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "MB" OR SPC1 = "DR") AND SITE_IDX >= 28

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "C" OR SPC1 = "Y") AND SITE_IDX >= 20.5

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "H") AND SITE_IDX >= 19.5

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "L") AND SITE_IDX >= 18

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "P") AND SITE_IDX >= 18

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "SS") AND SITE_IDX >= 24.5

REPLACE ALL SITE_CLASS WITH "G" FOR (SPC1 = "SE" OR SPC1 = "SW" OR SPC1 = "SB" OR SPC1 == "S ") AND SITE_IDX >= 17



REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "AC") AND (SITE_IDX >= 13.5 AND SITE_IDX < 22)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "AT" OR SPC1 = "E" OR SPC1 = "DG") AND (SITE_IDX >= 16 AND SITE_IDX < 23.5)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "B") AND (SITE_IDX >= 13 AND SITE_IDX < 16.5)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "FD") AND (SITE_IDX >= 22.5 AND SITE_IDX < 29.5)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "MB" OR SPC1 = "DR") AND (SITE_IDX >= 18 AND SITE_IDX < 28)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "C" OR SPC1 = "Y") AND (SITE_IDX >= 16 AND SITE_IDX < 20.5)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "H") AND (SITE_IDX >= 15 AND SITE_IDX < 19.5)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "L") AND (SITE_IDX >= 13 AND SITE_IDX < 18)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "P") AND (SITE_IDX >= 13.5 AND SITE_IDX < 18)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "SS") AND (SITE_IDX >= 16 AND SITE_IDX < 24.5)

REPLACE ALL SITE_CLASS WITH "M" FOR (SPC1 = "SE" OR SPC1 = "SW" OR SPC1 = "SB" OR SPC1 == "S ") AND (SITE_IDX >= 12.5 AND SITE_IDX < 17)



REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "AC") AND (SITE_IDX >= 6 AND SITE_IDX < 13.5)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "AT" OR SPC1 = "E" OR SPC1 = "DG") AND (SITE_IDX >= 8 AND SITE_IDX < 16)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "B") AND (SITE_IDX >= 8 AND SITE_IDX < 13)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "FD") AND (SITE_IDX >= 12.5 AND SITE_IDX < 22.5)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "MB" OR SPC1 = "DR") AND (SITE_IDX >= 9.5 AND SITE_IDX < 18)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "C" OR SPC1 = "Y") AND (SITE_IDX >= 9 AND SITE_IDX < 16)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "H") AND (SITE_IDX >= 8 AND SITE_IDX < 15)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "L") AND (SITE_IDX >= 6.5 AND SITE_IDX < 13)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "P") AND (SITE_IDX >= 7.5 AND SITE_IDX < 13.5)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "SS") AND (SITE_IDX >= 7.5 AND SITE_IDX < 16)

REPLACE ALL SITE_CLASS WITH "P" FOR (SPC1 = "SE" OR SPC1 = "SW" OR SPC1 = "SB" OR SPC1 == "S ") AND (SITE_IDX >= 7.5 AND SITE_IDX < 12.5)



REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "AC") AND SITE_IDX < 6

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "AT" OR SPC1 = "E" OR SPC1 = "DG") AND SITE_IDX < 8

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "B") AND SITE_IDX < 8

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "FD") AND SITE_IDX < 12.5

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "MB" OR SPC1 = "DR") AND SITE_IDX < 9.5

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "C" OR SPC1 = "Y") AND SITE_IDX < 9

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "H") AND SITE_IDX < 8

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "L") AND SITE_IDX < 6.5

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "P") AND SITE_IDX < 7.5

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "SS") AND SITE_IDX < 7.5

REPLACE ALL SITE_CLASS WITH "L" FOR (SPC1 = "SE" OR SPC1 = "SW" OR SPC1 = "SB" OR SPC1 == "S ") AND SITE_IDX < 7.5



ENDDO



CLOSE ALL

RETURN
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FIA Project #2237001
Harvest Method Mapping Operability
Kispiox Timber Supply Area

1. EXECUTIVE SUMMARY

In 2002 the licensees and Ministry of Forests within the Kispiox Timber Supply Area (Kispiox TSA)
initiated a Harvest Method Mapping (HMM) process to re-define operable forest area for the Kispiox
TSA. The HMM process was previously developed by Bulkley Forest District staff, The initial
project, funded by the Forest Investment Account, was unable to achieve all goals due to the late start
of the project. Therefore, the project was continued in 2003-04 to bring the project to completion.

The HMM project developed two mapped layers of information: harvest method and stand timber
quality, through Geographic Information System algorithms. The harvest method layer was developed
through interpretation of ground slope attributes, while the stand timber quality layer utilized forest
inventory attributes. These attributes are strong indicators of the ability to harvest timber within the
Kispiox TSA on a consistent and economically sustainable level.

The information developed from each of these layers was combined and modified through the
application of “net down” percentages to identify the operable and inoperable forest areas within the
Kispiox TSA. A third mapped layer was introduced to spatially isolate known inaccessible areas and
outlying polygons created by the HMM model.

The results indicate that the HMM process provides a reasonable representation of timber qualities and
harvest methodologies, suitable for strategic-level forest management planning within the Kispiox
TSA. Comparison to existing operability lines and TSR2 indicates that HEMM likely over-estimates
the operable forest land base and the timber harvesting land base.

The analysis of the HMM results have identified strengths and weaknesses that should be considered
when using the results of this project for forest management planning projects. Strengths include: a
reasonable strategic-level representation of harvest method, stand quality, and potential operability; the
use of digital inventoried attributes; ability to guide other forest management activities and projects;
and the ability to easily affect change to the operable area to reflect changed economic, innovative,

and other circumstances. Weaknesses include: HMM, in its current form, may not be suitable for use
in TSR; HMM likely over-estimates operable forest land base due to lack of sensitivity to accessibility
and other economic factors; and HMM relies largely on the completeness and accuracy of the forest
mventory data set.

Recommendations for further improvement of HMM include, in order of priority:

¢ Exclude known inaccessible areas by incorporating all available Total Chance Plan information.
Accessibility criteria may need to be developed to ensure consistency.

» Incorporate other economic factors to allow further refinement in determining HMM operable
forest land base.

¢ Incorporate other forest inventory and geographical factors to improve the classification of stand
quality and operability by HMM.

© Improve the data set utilized by HMM to remove data gaps and ensure proper classification of all
polygons.
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4. BACKGROUND

The Harvest Method Mapping (HMM) project was initiated in 2002-2003 to investigate a new
methodology to determine operability of the forest land base within the Kispiox Timber Supply Area
(TSA). The existing operability lines used to determine the Annual Allowable Cut for the TSA were
developed in 1988, with an adjustment in 1999’ Ministry of Forests staff had previously undertaken a
project to re-define the operable forest area within the Bulkley TSA through the HMM process. This
process is relatively new and had not been widely applied, therefore no firm standards existed for the
HMM methodology to determine operable forest land base. Upon review of the Bulkley HMM
process, a decision was made by the Kispiox TSA stakeholders that the HMM project for the Kispiox
TSA would be prioritized for Forest Investment Account (FIA) funding.

Licensees and Ministry of Forests staff combined efforts to define the parameters for the HMM
classifications in late 2002. Subsequent analysis of the initial assumptions did not meet the
expectations of the participants, and several subsequent iterations for re-defining of parameters were
undertaken. The third iteration, which provided more representative results, coincided with the end of
the fiscal year, and the end of the initial HMM project. The participants recognized the potential
values of the project as a tool for future forest resource planning, and maintained its priority for FIA
funding through the 2003-2004 fiscal year.

S. OBJECTIVE

The objective set out for the continuation of this project in 2003/04 was to undertake quality control to
determine the accuracy and predictability of the model. The outlined tasks included:

a) Conducting an exhaustive check of the analysis to identify and remove any gaps,
b) Utilizing cruise and scale data to check stand quality,

c) Checking operability against a Total Chance Plan,

d) Overlaying previous operability work to compare,

e) Checking operable land base against location of historic and planned harvest,

f) Calculating a new Timber Harvesting Land Base, and

g) Developing a new net down sequence for the TSR process.

This project completed each of these tasks in accordance with the scope of this project, and this report
provides information and analysis results for the HMM project.

6. HVIM METHODOLOGY

The Harvest Method Mapping project was initiated to determine a new operable forest land base based
on physical and inventoried attributes for stands within the Kispiox TSA. Utilizing digital
information, two distinct layers of information were developed to represent timber harvest method and
stand timber quality. The first layer assigned primary codes — representing harvest method, based on
slope category, while the second layer assigned secondary codes — representing stand quality, based on
forest inventory attributes. Together, this information was used to derive a new operable forest land

! Kispiox Timber Supply Area Analysis Report, Ministry of Forest, May 2002, P. 94,
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base within the Kispiox TSA, intended to provide improved guidance to other forest management and
planning projects and future timber supply analysis.

Forest inventory information was used extensively throughout the development of the HMM model,
and during analysis and quality control. The forest inventory data set used throughout this project is
based on land information compiled by the Ministry of Forest in 2000, as used for the 2002 Kispiox
Timber Supply Review. The vintage of this information varies from 1992 to 1999.%

The HMM process involved a number of steps:

a) HMM Code Assignment -

Primary and secondary HMM codes were established to represent harvest methods, and timber
quality, respectively (Table 1).

Table 1 - Harvest Method Mapping Codes

Primary “harvest method” Codes Secondary “stand quality” Codes
G — Ground S — Sawlog
C - Cable M — Marginal sawlog
I~ Inaccessible P — Pulplog

D - Deciduous
L — Sites of low productivity
T — Sites with density problems

b) HMM Primary Code Parameters -

Each primary HMM code was assigned parameters, specific to the Kispiox TSA, based on
ground slope, as determined through Geographical Information System (GIS) analysis using
TRIM data (see Table 2). The limits for these parameters are subjective in nature, and are
based on the experience and local knowledge from licensee and the Ministry of Forests
personnel.

Table 2 - Primary “harvest method” Parameters
Primary Codes : Parameters
G — Ground <40 % slope
C —Cable > 40 < 90 % slope
I — Inaccessible > 90 % slope

There was a difference of opinions with respect to the use of a 90% threshold to define
“Inaccessible” areas. A view was expressed that a threshold of 70% is more appropriate for the
Kispiox TSA and is consistent with previous timber supply review. Change to this threshold
was analyzed to determine impacts, as shown in Section 7. ¢).

HMM Secondary Code Parameters -

Each secondary HMM code was assigned stand quality parameters, specific to the Kispiox
TSA, defined through interpretation of forest inventory information (see Table 3). Forest

*Kispiox Timber Supply Area Analysis Report, Ministry of Forest, May 2002, P, 87
Kispiox TSA HMM project Page 6 of 27











N

polygon information such as species distribution, stand age and height, and site index were
used as parameters to differentiate stand quality. The assignment of parameters to the HMM
secondary codes was subjective in nature, based on the experience and local knowledge from
licensee and the Ministry of Forests personnel.

d) Operability Net Downs —
Primary and secondary HMM code combinations were assigned “net down” percentages to
identify the operable and inoperable forest areas within the Kispiox TSA. This determination
was subjective in nature, based on the experience and local knowledge of licensee and the
Ministry of Forests personnel familiar with the Kispiox TSA. The assigned “net downs”
represent the ability to harvest areas within the Kispiox TSA on a consistent and economically
sustainable level, based on historic harvesting activity (See Table 4).

_Table 4 - HMM Operability Net Downs
Primary HMM Code | Secomdary HMM Code % Reduction
G (ground) S, M, P 0%
G (ground) D,L, T 100 %
C (cable) S 0%
C (cable) MP,D,L,T 100 %
I (inaccessible) S,M,P,D,L, T 100 %

The result of the “net downs” was mapped out at 1:250,000 and 1:50,000 scale to show the
operable forest land base, as defined by the HMM process. These maps were made available
to the participants for their review.

The “net downs™ presented in this report are based on historic harvest activities, which may or
may not be representative of current or future economic conditions. These net downs are an
estimation of economic operability constraints, and are not intended to limit the operations of
licensees to “operable” areas only. Harvesting may occur within “inoperable” areas,
particularly during high points in an economic cycle, Impacts on operable forest by change to
economic conditions may be easily incorporated into the HMM model through change to the
“net downs.” Such changes, however, should only be made with full input from persons
thoroughly familiar with the forests within Kispiox TSA, including licensee and BCTS staff,
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e) Accessibility Considerations -

HMM model does not consider controlling land features or other factors that may cause
some areas to be inaccessible for harvest. The HMM process generated numerous small
“operable” polygons in remote areas, at the back end of valleys, near the alpine, and
remote from other operable areas. Many of these polygons are unlikely to be operable,
and while these areas may also be netted down from the operable land base through other
limiting factors, improvement of the HMM model was considered necessary.

A spatially defined “accessibility” line was determined as a potential method fo remove
these polygons from the HMM operable forest land base. Areas within this line would be
considered “accessible” by the HMM model, and could then be determined as operable or
inoperable according to the model’s criteria. Those areas outside the “accessibility” line
would be classed as “inaccessible” and would not contribute to the HMM operable area.
The accessibility line was initially intended to eliminate outlying HMM operable
polygons only, but during the course of the process input from licensees allowed several
known operationally inaccessibie areas to be delineated and also removed from the HMM
operable forest land base.

General criteria for the location of the accessibility line were:
¢ Site-specific known accessibility limitations.

* Operable polygons, as defined by the HMM model, that are small in size,
located at or near the alpine, and are separated from larger tracts of operable
polygons. This determination was subjective. Therefore assumptions were
conservative, maintaining the operable status of polygons where a reasonable
opportunity for future harvest may exist.

The accessibility line reduced the HMM operable forest land base by approximately
7,000 hectares. Delineation of known inaccessible areas was completed for only a small
portion of the Kispiox TSA, therefore the HMM model does not consider all inaccessible
areas, and likely over-estimates the amount of operable forest within the Kispiox TSA. It
is recommended that access limitations for the entire Kispiox TSA be incorporated into
HMM. This may be achieved through the development of criteria for access limiting
factors which can then facilitate consistent incorporation of TCP information.
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7. QUALITY CONTROL

The main objective of this project was to undertake quality control to verify the accuracy and
predictability of the HMM model. This was done through a series of tests set out in the outline
for this project, as shown in Section 2 of this report. Additional tests were incorporated as
further questions were raised during the term of the project. The purpose of these tests was to
determine whether the model generated a realistic representation of harvest method, stand
quality, and operable land base within the Kispiox TSA. Each test was evaluated to determine
whether the results supported or contradicted the HMM model results, with quantified analysis

provided to assist in future decisions on the use for HMM. Several of the tests were subjective in

nature, and relied on the knowledge and experience of participants.

a) HMM Operable Area -

The HMM parameters were incorporated into the Harvest Method Mapping process to

generate a matrix of area within the Kispiox TSA by primary and secondary HMM codes

(see Table 5). Application of the operability net downs associated with the primary and
secondary harvest codes and the spatial accessibility line resulted in a gross forested
HMM operable land base of 487,857 hectares within the entire Kispiox TSA.

Table 5 — Total Kispiox TSA Area (ha) by HMM Codes
(Net of private land, IR's, and non-forested area)
Secondary Harvest Codes Primary Harvest Codes
Age Ground | Cable | Inaccess.| Total

S - (Sawlog) Mat. 91,247 23,993 132 115,371
Imm. 64,424 8,445 73 72,942
M - (Marginal Sawlog) | Mat. 107,022} 53,152 657 160,831
P - (Pulp Log) Mat. 192,726 101,317 1,038 295,081
D (Deciduous) 45,825 7,594 203] 53,622
L (Low sites) 54,028 49,258 1,676 104,963
T — (Density problems) 4,457 2,345 113 6,915
unclassified 169,077 218,511 22,5401 410,128
Total Forested Area] 728,806| 464,615 26,433 1,219,853
HMM Operable] 455419] 32,438 0| 487,857

Kisptox TSA HMM project
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b) Review for gaps within the data —
Preliminary analysis indicated that a total of 432,213 hectares within the TSA remained
unclassified by the HMM model. These polygons lacked Site Class information within
the forest inventory database, which prevented the HMM model from classifying the
polygons according to the parameters. Review of the affected polygons indicated that
366,303 hectares represented non-forested or non-productive areas, and 12,088 hectares
of forested polygons within areas considered accessible and potentially operable.’

The Ministry of Forests provided an algorithm to assign site class, based on leading
species and site index, using site class splits extrapolated from site class mid-points
defined in the Variable Density Yield Prediction (VDYP) Batch User’s Guide. This
algorithm populated the site class field for unclassified forested polygons, allowing all
but 4 polygons to be classified through HMM. The four remaining unclassified polygons
represent 52.1 hectares, which is considered insignificant. The remaining unclassified
polygons were found to be within private lands and Indian Reserves, which do not
contribute to the crown forest land base of the Kispiox TSA. Removal of private lands,
Indian Reserves, and non-forested areas from the summary resulted in removal of all
unclassified polygons within the relevant study area (see Table 6).

Table 6 — Net Kispiox TSA Area (ha) by HMM Codes
(Net of private land, JR's, and non-forested area)
Secondary Harvest Codes Primary Harvest Codes
Age Ground | Cable |Inaccess.| Total

S - (Sawlog) Mat. 88,108] 23,830 132 112,070
' Imm. 63,280 8,416 73F 71,769
M - (Marginal Sawlog)| Mat. 104,087 52,964 658| 157,708
P - (Pulp Log) Mat. 192,280 101,297 1,038] 294,615
D (Deciduous) 33,356 6,801 203} 40,360
L (Low sites) 53,425 49,171 1,676] 104,273
T — (Density problems) 4,394 2,338 113 6,845
"lanclassified 0 0 22,540 22,540
Total Forested Area| 538,931| 244,818/ 26,433{ 810,181
HMM Operable] 447,755 32,246 0] 480,001

The HMM operable area of 480,001 hectares does not incorporate other limiting factors
that may be considered during a timber supply review, such as parks, protected areas, and
riparian areas, and environmentally sensitive areas.

5 These figures are not comparable to the tables presented in this report, as they resulted from prior analysis.
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Review of the maps indicated that there may be other gaps within the HMM analysis, as
stand quality was not shown for discreet areas on several map sheets. This was
confirmed through review of the forest inventory data set provided for the HMM project,
which found that these portions of the TSA were not represented within the data set. The
areas are dispersed throughout the TSA, located at or near the TSA boundary. The total
area where data gaps exist is estimated at 4,200 ha, or about 0.3 % of the total TSA area.
The magnitude of HMM operable land base contained within these areas is unknown, as
analysis was not possible. Lack of forest inventory information should be resolved for
future applications of the HMM process. Any use of the HMM operable land base for
forest management and planning purposes should consider the locations of these gaps, as
stand guality and operable forest will not be properly represented within these areas of
the TSA.

¢) Review of the Primary HMM (harvest method) Parameters —
The purpose of this review was to confirm that the primary HMM parameters were
reasonable and provided HMM results that were consistent with expected harvest
methods. The participants had been provided Primary HMM Code maps for their review
during the 2002-2003 HMM project, and no further review of these parameters was
incorporated into the objectives for the 2003-2004 project. However, the split at 90%
between “C” (cable) and “I” (inaccessible) was discussed and reviewed, as there was a
difference of opinion between participants whether this split should be at 90%, as initially
set, or at a more conservative slope threshold of 70%.

An analysis determined that 1,730 hectares of the HMM operable forest land base is
located within areas of slope greater than 70% and less than, or equal to 90%. This area
represents about 0.4% of the HMM operable forest land base. This analysis did not
consider other operability limitations or the HMM accessibility line, which would further
reduce the operable forest between slopes of 70% and 90%. All analysis presented in this
report used the 90% slope threshold, but as the impact of changing the threshold is
minimal, future HMM iterations may adjust this parameter to 70%.

Further sensitivity analysis of the primary HMM parameters may be considered by
varying the break between “G” {ground) and “C” (cable) harvest methods, but this
parameter was considered reasonable by the participants, and the analysis is beyond the
scope of this project. This analysis may be considered for future timber supply reviews.

The review of primary HMM code parameters supported the HMM model resulis,
indicating that the primary HMM parameters provided results consistent with anticipated
harvest methods.

d) Review of the Secondary HMM (stand quality) Parameters —
The queries and the order of queries may cause gaps in stand quality classification,
duplication, or overlap of parameters and subsequent over-writing of one query by
another. Gaps in classification were identified through review of unclassified polygons,
as discussed earlier in this report. Detailed review of the queries by licensee
representatives and Ministry of Forests staff found several overlaps that may cause an
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incorrect stand quality classification, or a duplication of query results. These overlaps
were subsequently corrected by deleting 1 query and revising 5 other queries.

Given the complexity of the secondary HMM parameters, query overlaps may still exist.
Based on thorough reviews completed by the participants, however, the probability of
error and the potential for incorrect stand quality classification are considered low.

e) Review of the HMM stand quality classifications —
Major licensee, Ministry of Forests, and BC Timber Sales staff were involved throughout
the process to review the stand quality classifications determined by HMM. This was
done through an iterative process of establishing the stand quality parameters and
reviewing the mapped results in comparison to known stand quality.

The parameters were reviewed and revised several times during the 2002-2003 HMM
project based on feedback received through analysis and review from the participants.
The initial two iterations of the project yielded results that did not meet the expectations
of the participants. The first iteration of stand quality parameters indicated that the
majority of timbered stands within the TSA were of “sawlog” quality. The participants
reviewed maps showing the results of the timber quality assignment in detail in order to
determine which factors required adjustment. This process was repeated following a
second iteration, which indicated that the majority of stands within the Kispiox TSA were
of “pulp log” quality. The third adjustment of the parameters provided results that were
much closer to the expectations of the participants. Further work on the 2002-2003
project was halted following this effort due to the end of the fiscal year.

The parameters were revised again using the same methodology during the 2003-2004
HMM project to further refine the stand quality classification and improve the
representation of stand quality through the HMM. To assist the participants in this
process, the stands were split into two general age categories to allow easier distinction
on the maps. “Mature” was used to represent age classes 5 to 9, and “immature” was
used to represent age classes 4 and lower.

There was agreement from participants that the final HMM stand quality classifications
provide a reasonable strategic level representation of stand quality within the Kispiox
TSA. Anomalies of incorrect timber quality categorization continue to exist within the
HMM model. These anomalies are small in scope, however, and may be due to factors
such as incorrect forest inventory information or lack of sensitivity of the HMM model to
other site-specific parameters, such as aspect. Therefore the stand quality classifications
generated by the HMM project may not be suitable for determination of timber quality
for site-specific areas and individual polygons.

f) Review of HMM Net Downs —
The participants were provided opportunity to review the forested operable areas
resulting from the HMM net downs, for accuracy in representation. Known accessible
and operable areas represented by HMM as “inoperable” were small in scope. Known
inaccessible areas represented by HMM as “operable” varied in scope from several
hectares to several hundred hectares. Where identified, these areas were delineated as
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inoperable by an accessibility line. As previously noted, delineation of known
inaccessible arcas was completed for only a small portion of the Kispiox TSA.

Viability for harvest of pulp log stands was discussed on several occasions. While there
was agreement on the net downs, there was reservation amongst the participants about the
viability of ground harvest of pulp log stands in more remote areas of the TSA. The
participants felt that the majority of such stands may be operable at some point during a
business cycle. Any net down greater than 0% was considered arbitrary, as it would not
be spatially specific. Therefore no changes were made to the net downs.

There was agreement from the participants that the HMM model provides a reasonable
strategic level indication of operable forest, excepting areas determined to be inaccessible
due to physical access constraints, and potentially pulp log stands in remote portions of
the TSA.

g} Comparison of HMM stand quality classifications to cruise and scale information —
Comparison of stand quality resulting from the HMM model through comparison with
cruise and scale information was completed on a limited basis for this project. For this
comparison a sample of 26 blocks were reviewed, comprising 7 cutting permits located in
various quality stands thronghout the Kispiox TSA. '

Only blocks shown as mature stands within the data set provided for this project, where
harvest was completed after compilation of this data, qualified for this comparison.
HMM, timber cruise, and scale information were compiled for each block and cutting
permit, as follows:

* The percentages of area by secondary HMM code (stand quality) category were
estimated.

* The percentages of Grade 4 and dead useless trees were obtained from the timber
cruise, where available.

®* The scale information corresponding to the harvested blocks was tabulated to
determine the proportion of scaled Grade 4 volume compared to the Cut Control
volume (Cut Control volumes within the Kispiox TSA generally consist of Grade
blank and Grade 4 volumes, excluding Grades 3, 5, 6, and Z volumes).

The results (See Table 7) indicate a poor comparison between cruise information and
HMM result. The information generated through the cruise compilation program showed
low sensitivity to HMM timber quality, and showed little variation between stands that
yielded high or low proportions of grade 4 timber. The cruise information did not
support or contradict the HMM results, and appears to lack sensitivity to stand quality.
Therefore cruise information may not be suitable for comparison purposes.

Comparison of scale information shows a direct relationship between the proportion of
Grade 4 volume and the timber classification through HMM. Those areas that logs were
classified through HMM with high proportions of pulp log quality stands were found to
have yielded high proportions of Grade 4. Conversely, those areas that yielded low
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proportions of Grade 4 logs had been classified through HMM to contain fow proportions
of pulp log stands and higher proportions of marginal sawlog and sawlog stands.

The results of this comparison support HMM’s stand quality results. This analysis was
limited in scope and uses stand- spemﬁc information to “truth” a strategic-level planning
tool. Therefore this companson is limited in it’s ability to prove the accuracy of the
HMM product. Further comparison of HMM stand quality to scale information may be
completed at a larger scale to provide a statistically sound measure of the mode!’s
accuracy in predicting stand quality. A project of similar nature was considered within
the Bulkley TSA, but has been deferred as it is time-intensive and several weaknesses
and difficulties in the analysis process remain unresolved at this time.

Table 7 - Comparison of Cruise and Scale Information to HMM
HMM | Area Cruise Information Scale HMM Secondary Codes
Mapsheet | (ha) Information (% of area)

% Grade 4] % Useless % Gr. 4 P MS S

(pulplog)| (marginal |(Sawlog)
sawlog)

11 63 1 N/A 11% 0% 5% 95%
11 100 N/A - 10 58% 95% 5% 0%
8 71 12 i2 72% 70% 30% 0%
3 41 17 13 65% 100% 0% 0%
10 75 6 5 21% 8% 0% 92%
10 58 4 11 15% 4% 17% 78%
6 66 26 17 51% 100% 0% 0%

Comparison to a Total Chance Plan -

A quantitative comparison of the HMM-defined operable land base against a Total
Chance Plan (TCP) was done through GIS analysis. This analysis focussed on Chart
Area #64, at the west edge of the TSA, north of Cranberry River and west of Weber
Creek, to provide a comparison of operable and inoperable areas developed through the
HMM parameters, to that of a TCP.

The TCP for Chart Area #64 had been developed by Bell Pole Company, based on
1:5,000 scale maps with 5 metre contours and supported by field review of access control
points throughout the chart area. The comparison evaluated the amount of HMM
operable area that lies outside the TCP accessible area, and also evaluated the amount of
HMM inoperable area that lies within the TCP accessible area. TSR net downs, such as
environmentally sensitive areas (ESA’s) and riparian areas were not considered for this
comparison.

Analysis (see Tables 8 and 9) showed that Chart #64 is comprised of a total gross area of
12,983 hectares. Within this area lies a total of 1,645 hectares of HMM operable area, as
determined through HMM without accessibility considerations. The amount of HMM

operable area is reduced to 1,162 hectares after full consideration of access limitations, as
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determined through the TCP. This analysis indicates that the HMM operable forest area
was reduced by 29 % following application of TCP accessibility information. This
reduction may not be indicative for the entire TSA due to the physical make-up of the
chart. Accessibility information for Chart Area #64 was incorporated into the HMM
accessibility line during the course of this project.

The results of this analysis indicate that HMM is not sensitive to operational access
limits, and therefore is likely to over-estimate the operable forest land base, It is
recommended that accessibility information from TCP’s be incorporated into the HMM
model for the entire TSA, as noted in Section 6.€). Operational accessibility should be
carefully considered when applying the results of HMM for forest management and

planning purposes.
Table 8 - Total Area (ha) Chart Area #64
by Primary and Secondary HMM Codes
Secondary Harvest Codes Primary Harvest Codes
Ground | Cable | Inaccess. Total

S — (Sawlog) 287 433 8 728
M - (Marginal Sawlog) 86 383 0 469
P - (Pulp Log) 839 3,228 37 4,104
D (Deciduous) 1 0 0 1
L (Low sites) 96 575 27 698
T — (Density problems) 0 2 0 2
Unclassified (Non-forested) 828 5,664 489 6,981
- Total 2,137 10,285 561 12,983
HMM Operable 1,212 433 0 1,645
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Table 9 — Operationally Accessible Area (ha) Chart Area #64
by Primary and Secondary HMM Codes
Secondary Harvest Codes Primary Harvest Codes
Ground Cable | Inaccess. Total

S — (Sawlog) 222 275 0 496
M - (Marginal Sawlog) 74 58 0 132
P - (Pulp Log) 591 308 0 899
D (Deciduous) 0 | 0 1
L (Low sites) 0 2 0 2
T — (Density problems) 0 0 0 0
Unclassified (Non-forested) 5 0 5 10
Total 892 643 5 1,540
HMM Operable 887 275 0 1,162

i) Comparison to previous operability work —
Operability lines defining the operable forest land base within the Kispiox TSA were
developed by Fred Philpot R.P.F. in 1988 through photo interpretation, with limited
confirmation and truthing through field inspections. An adjustment to these operability
lines was made by the Ministry of Forests in 1999 to “account for accessibility
consfraints in a small portion of the TSA”S.

The existing operability lines spatially delineate the harvest opportunity for defined areas
within the TSA, generally split into 3 harvest categories — Inoperable, cable, and ground-
based. A small portion of the TSA (1,094 hectares) was simply classed as “operable”,
with no distinction between harvesting system, and approximately 8,300 hectares were
not classified by the existing operability lines. Determination of operability was based on
physical harvesting limits, logging method, and merchantability of stands. These lines
have been used historically to determine the Annual Allowable Cut for the Kispiox TSA
for the 1996 and 2002 Timber Supply Reviews.

During the course of this project several licensees related numerous instances where
harvest had occurred outside the existing operability lines, at various magnitudes.
Specifically noted was the Skeena West area in the south-west part of the TSA, which
had been largely classed inoperable, yet had seen significant harvest during the past
years. Review of the maps showed that the HMM model has classified the majority of
these areas as operable, supporting the operability classifications determined through
HMM.

A quantitative comparison of the HMM-defined operable area to the existing operability
lines was done for the entire Kispiox TSA area through GIS analysis, to determine the

¢ Kispiox Timber Supply Area Analysis Report, Ministry of Forest, May 2002, P. 94.
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HMM operability in comparison to the existing operability lines. This comparison did not
consider the accessibility line or other net downs that may be applied during a timber
supply review. The portion of the Kispiox TSA that remained unclassified by the
existing operability lines contained an additional 5,733 hectares of HMM operable forest
land base, which was not included in the following tables or figures.

The analysis (see Tables 10, 11, and 12) showed that the existing operability lines
delineate a total of 494,059 hectares of operable area, in comparison to 474,267 hectares
of operable forest land generated by HMM. This analysis split the areas derived from the
existing operability lines by harvest method to facilitate further comparison. As shown in
the tables, the existing operability lines generated a total of 409,278 hectares of ground-
based harvest area and 84,781 hectares of cable-based operating area (total =494,059 ha).
In comparison, HMM generated 442,178 hectares of ground-based area and 32,089 of
cable-based area (total = 474,267 ha).

While these operable areas appear to be comparable, HMM generates 101,906 hectares
more operable forest land base area than the existing operability lines. HMM operable
area contained 135,219 hectares outside the existing operability lines, while the existing
operability lines contain 121,698 hectares of poor forest types or non-forested areas,
reducing the effective area to 372,361 hectares of operable forest. Harvest operations
outside the existing operability lines partially support HMM’s results, but the magnitude
of this figure warrants a close inspection before accepting the HMM operable forest land
base. This inspection is done within Section 7.k), where the TSR2 net downs are fully
applied to determine a comparative long-term timber harvesting land base.

The harvest method figures also allow a comparison of the Primary HMM code
parameters with the harvest method classification determined by the existing operability
lines. Table 10 shows 21,353 hectares (5%) HMM cable harvest area within the existing
operability line “ground operable areas”. Table 11, existing operability line “cable
operable areas”, contains 49,388 hectares (58%) HMM ground harvest area. This
comparison indicates that the existing operability lines may be conservative, assigning a
more limiting harvest system in cases where slopes are less than or equal to 40%.

The tesults of this analysis are mixed. Historic harvesting outside the existing operability
line supports HMM’s ability to predict opetability, but the magnitude of increase in
operable forest land is large and indicates that HMM may over-estimate the operable
forest land base.
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Table 10 — Existing Operability Lines — Ground Operable Areas

by Primary and Secondary Harvest Codes

Secondary Harvest Codes Primary Harvest Codes
Ground | Cable | Inaccess. Total

S — (Sawlog) "118,889] -~ 5088 4 123,981
M - (Margina! Sawlog) 60,695 3,954 9 64,658
P - (Pulp Log) - 102,579 6,596 7 109,542
D (Deciduous) 26,895 1,407 2 28,304
L (Low sites) 11,966( 1,131 8 13,105
T — (Density problems) 1,635 154 | 1,790
Unclassified (Non-forested) 65,220 2,664 15 67,899
Totali 387,879 21,353 46 409,278

HMM Operable] 282,163 5,088 0 287,251

Table 11 - Existing Operability Lines — Cable Operable Areas ’

by Primary and Secondary Harvest Codes

Secondary Harvest Codes Primary Harvest Codes
Ground Cable | Inaccess. Total

S — (Sawlog) 12,948 9,119 21 22,089
M - (Marginal Sawlog) ~ 8,508 6,440 18 14,965
P - (Pulp Log) = 21,222 15,868 36 37,126
D (Deciduous) 1,859 758 3 2,619
L (Low sites) 1,565| 1,033 2 2,601
T — (Density problems) 312 214 2 527
Unclassified (Non-forested) 2,975 1,862 17 4,853
Total; 49,388 35,294 98 84,781

~ HMM Operable] 42,678 9,119 0 51,797

Kispiox TSA HMM project
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Table 12 - Existing Operability Lines — Inoperable Areas
by Primary and Secondary Harvest Codes
Secondary Harvest Codes Primary Harvest Codes
Ground | Cable | Inaccess. Total

S — (Sawlog) 16,135 17,882 179 34,196
M - (Marginal Sawlog) 34,230 42,444 631 77,305
P - (Pulp Log) 66,9731 78,269 995 146,237
D (Deciduous) 4,596 4,623 199 9,418
L (Low sites) 39,787, 47,002 1666 88,455
T ~ (Density problems) 2,445 1,969 110 4,523
Unclassified (Non-forested)|  120,644| 214,302 22,407 357,354
Totall 284,644| 406,492 26,187 717,488
HMM Operable] 117,337 17,882 0 135,219

j) Comparison against location of historic and planned harvest —

Kispiox TSA HMM project

A comparison of the HMM-defined operable land base against historic and planned
harvest was done through overlaying 1:50,000 scale BC Timber Sales (BCTS) Forest
Development Plan (FDP) maps onto the 1:50,000 scale HMM map sheets. A comparison
for the entire Kispiox TSA was not possible, as full coverage of planned and recently
harvested blocks was not available. The FDP maps covered 13 chart areas distributed
throughout the TSA, and showed harvested and planned blocks for both BCTS and other
licensees. Older harvestéd blocks were disregarded, as these are now classified as
“Sawlog” through the HMM model, and are subsequently classified as operable unless
they are located on slopes greater than 90%.

Visual comparison of recently harvested and planned blocks to the HMM model
indicated that approximately 95% of block areas fell within HMM operable polygons.
HMM inoperable areas within FDP blocks were reviewed and discussed to determine the
accuracy of HMM operability classification. All such blocks contained retention areas
and reserves within them. Of these, approximately one-half of the reserved areas
corresponded to the HMM inoperable areas. Other blocks also contained retention areas,
but correspondence to HMM inoperable areas was not confirmed.

The BCTS FDP contained several areas planned for helicopter harvest, as these areas
were found to be physically inaccessible through conventional methods despite
containing areas with slope gradients less than 90%. The HMM model classified
approximately 60% of one proposed helicopter block in the Juniper Creek area, as
operable. This operable area was re-classified as inoperable within the HMM model
through application of the accessibility line.
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The visual review determined that greater than 95% of the recently harvested and planned
blocks were correctly classified as operable, which supports the operability classifications
determined through HMM. However, the review also indicates that HMM is not
sensitive to operational access limits, and may over-estimate the operable forest land
base.

k) Comparison of Timber Harvesting Land Base (THLB) —
An analysis was completed to compare the THLB developed through the 2002 Kispiox
TSA Timber Supply Review (TSR2), to 2 THLB which incorporates the operable forest
land base determined through HMM. This analysis duplicated the TSR2 net down
process for the THLB, but used operable area determined through HMM in place of the
operable arca determined from the previous operability lines. The results were reviewed
with and without the impact of the accessibility line,

HMM incorporates a number of the TSR2 net downs into the criteria for determining
stand quality, limiting the ability to present the comparison in the same fashion as shown
in the TSR2 report. The comparison (see Table 13) showed that the long-term THLB
derived through HMM without accessibility consideration is 351,225 hectares, or 97,591
hectares greater than the THLB derived through TSR2. With the accessibility line
introduced into the analysis the long térm THLB derived is 344,992 hectares, or 91,358
hectares greater than the THLB derived through TSR2. This increase in THLB is of
significant magnitude, and indicates either that TSR2 under-estimated the THLB, or that
HMM over-estimates the THLB. Determining which methodology more accurately
represents the actual THLB may be difficult to do, and the answer likely lies between the
two.

The results of this analysis indicate that the operable forest land base determined by
'HMM may be unsuitable for TSR purposes, as HMM over-estimates the operable land
base, and thereby would cause over-estimates of the THLB and the Annual Allowable
Cut (AAC). As HMM over-estimates operable forest, however, it may be a suitably
conservalive tool for forest management planning projects that need to consider operable
forest, particularly those that will impose restrictions or limit flexibility of harvest
operations.

The main variable within this comparison of the THLB was operable forest land base, as
derived from the existing operability lines and HMM. Review of the findings in this
report indicates that HMM over-estimates the operable forest land base due to lack of full
sensitivity to operational accessibility limits, but under-estimates it due to data gaps. In
contrast to this, the existing operability lines likely underestimate operable area, as
harvesting has occurred outside these lines and 8,300 hectares of TSA were not
classified. The magnitude of these findings is likely to account for a portion, but not all,
of the difference in THLB estimates.

HMM’s ability to provide an accurate representation of operable area may be improved

by fully incorporating accessibility limitations, as discussed earlier in this report, but
other factors may also need to be considered. As much of the timber profile within the
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Kispiox TSA consists of poor quality logs with marginal values, operability of these
stands is sensitive to increases in cost, and may become economically inoperable beyond
a certain cost threshold. This concept was noted during the participant’s review of the
HMM net downs.

The HMM methodology uses parameters to represent economic factors, on the premise
that these factors have a significant impact on the ability to harvest. While log value and
harvest costs are represented in this methodology, other economic factors such as
hauling, road construction, road maintenance, and silviculture costs are currently not
incorporated into HMM. It is likely that several of these factors are significant in
determining operability. Incorporating other economic factors will cause HMM to
become sensitive to these factors, allowing greater flexibility in assigning net downs, and
thereby more accurately representing the operable area within the Kispiox TSA.

While implementation of new parameters is outside the scope of this project, several
should be considered for future iterations of HMM:

Distance to Market -

The impact of road maintenance and hauling costs may be represented by a parameter of
distance from a stand to a suitable market (processing facility, log sort, log dump).
Intuitively, stands that are closer to market are more lkely to be economically operable
than those that are farther removed from market.

Capital Costs —
Cost of future access construction should also be considered, in particular items such as

major bridges, culvert, and other designed structures that result in significant capital
expenditures. This would require a thorough review of all future access requirements,
with a capital cost factor assigned to areas beyond the major structures. This may be a
complex process, as cost factors may be additive, but a thorough process may be able to
provide a basis for the accessibility line noted earlier in this report.

Ecological Classification -

Representation of silviculture costs may be done through bio-geo-climatic classification,
with'costs assigned accordingly. While silviculture costs are an economic factor to
consider, it is unlikely to be significant unless there are substantial differences between
broad zones within the Kispiox TSA.
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Table 13 — TSR2 and HMM THLRB Comparison

Clagsification TSR2 Area HMM Area (ha)’
(ha)°

No access ‘With
consideration | accessibility line
Total TSA Area 1,224,075 1,219,853 1,219,853
Not managed by BC Forest Service 149,352 149,352 149,352
Non-Forest 377.666 312,925 312925
Total productive forest managed by the 697,057 757,576 757,576

Forest Service

. Reductions to Crown Forest 434,011 390,323 396,559
Current Timber Harvesting Land Base 263,046 367,253 361,017
Future Reductions:

Future Roads 9,412 16,028 16,025
Long-term Timber Harvesting Land 253,634 351,225 344,992
Base

) New net down sequence for the Timber Supply Review (TSR) process —
Development of a new net down sequence for the TSR process was listed as one of the
objectives for this project. Further discussion with other participants and Ministry of
Forests staff indicated a comparison of THLB to TSR2 was necessary as a “comfort
check.” Development of a net down sequence for future TSR’s was considered outside
the scope of this project as this would require a full review of all the factors that are
considered for TSR, and would require full public involvement and expert analysis of
many of the factors involved in TSR.

Through the comparison of THLB, as noted in item 7.k) above, a net down sequence for
comparison of HMM results to the TSR2 process was developed (see Appendix 3). This
net down sequence may be considered for use in future TSR processes within the Kispiox
TSA.

8 Kispiox Timber Supply Area Analysis Report, Ministry of Forest, May 2002, P. 13,
° The individual “Reduction to Crown Forest” areas presented in TSR2 are not directly comparable with those of HMM, as the
sequence of net down between the 2 methods are different.
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8. CONCLUSION

HMM methodology utilizes digital analysis of inventoried and physical information to determine
the operable forest land base. Based on review by Ministry of Forests and licensee staff familiar
with the Kispiox TSA and the results of the quality control tests, HMM provides a reasonable
representation of harvest method, stand quality, and operable forest land base for strategic
planning purposes within the Kispiox TSA.

a) HMM Strengths —

» HMM provides a powerful tool for methodology to determine stand quality,
harvest method, and operable forest land base.

» HMM relies on digital inventoried information, allowing it to be manipulated in
other ways to suit various forest management needs.

» HMM may be a conservative tool for forest management planning projects that
need to consider operable forest, particularly those that may impose constraints on
harvest.

» HMM may be easily adjusted by changes to the parameters to incorporate:

* Better knowledge and information.

* Changing economic conditions,

* Changes to forest management constraints, such as environmental and
societal needs

* Operational innovations.

b) HMM Weaknesses —

» The current iteration of HMM may not be suitable for use in TSR, as it likely
over-estimates the operable forest land base.
HMM may over-estimate the operable forest land base as it does not fully
consider operational access limitations throughout the Kispiox TSA.
HMM may over-estimate the operable forest land base as it does not consider
economic factors that may be significant in determining economic operability..

" HMM results should only be used on a strategic, or TSA, level. The results are
not considered suitable for site or stand-specific planning or assessment.
HMM may under-estimate the operable forest land base within the Kispiox TSA
due to gaps in the inventory information provided for this project.
HMM will require periodic review of the data set, the primary and secondary code
parameters, and the net down assumptions to ensure each is complete and
continues to be representative for the operational and economic conditions within
the Kispiox TSA.

vV WV Vv VY Vv

¢) HMM Improvements —
The HMM operable forest land base may be further improved by incorporating other
information and factors that contribute to the operability of the Kispiox TSA Iland base.
Of specific note were:
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»  Accessibility — Eliminate known inaccessible areas from the operable forest land
base through TCP information and consistent criteria.

> Other economic factors — Consider incorporating parameters that represent other
economic factors currently not included in HMM. Economic factors related to
harvesting costs, such as hauling, road construction, and silviculture may improve
HMM'’s ability to represent operability by introducing sensitivity to a greater
range of economic factors. It is anticipated that inclusion of these factors may
result in reduced operability in more remote portions of the Kispiox TSA, and
improved operability of stands closer to log markets.

> Other stand quality factors — Consider incorporating other factors that may impact
stand quality. Aspect may indicate better quality timber on south and southeast
facing slopes, and worse quality timber on north and northwest facing slopes.
Discussion with the GIS analyst, however, indicated that inclusion of this factor
would increase the complexity of any analysis exponentially.

» Data Gaps — Obtain and use a complete forest inventory data set for the Kispiox
TSA, and re-apply the HMM parameters to ensure data gaps are removed and all
polygons are properly classified and incorporated into the HMM model.

d) Other Considerations —
The outline for this project indicated that the results of this process should be applied to
the Cranberry TSA to ensure consistency for the entire District. Factors specific to the
Cranberry TSA, however, may cause inconsistent results if the Kispiox HMM parameters
are fransferred directly to the Cranberry TSA. It is recommended that the parameters for
Primary and Secondary Codes and net downs be reviewed and revised, as necessary, by
licensee and Ministry of Forests staff familiar with the Cranberry TSA prior to applying
HMM to the Cranberry TSA. This will aid in ensuring that the HMM model will yield
reasonable results, representative of stand quality and operability within the Cranberry
TSA.
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APPENDIX 1 - List of Contacts

Allen, R.P.F., Dave, Chief Forester - Kispiox Forest Products

Buhr, Glen R.P.F., Stewardship Forester - Ministry of Forests
Folkema, Mike, R.P.F. - BC Timber Sales

Fowler, Rod, Manager — Interpac Forest Products Ltd.

Golding, Bill, R.P.F. - Silvicon Services Inc.

Knox, Jim, - Magellan Digital Mapping

Lloyd-Smith, Jane, R.P.F., Operations Manager ~ Ministry of Forests
Mac Donald, Archie, R.P.F. ~ Misty River Consulting

Mitchell, Bob, R.P.F., Stewardship Officer - Ministry of Forests
Penfold, Cameron, R.P.F. — New Skeena Forest Products

Philpot, Fred, R.P.F, — Philpot Forestry Services (1977) Ltd.

Smith, Ian, R.P.F., Area Manager — Bell Pole Company

Smith, Ken, — BC Timber Sales

Tweedie, Peter, R.P.F. -- Tyhee Foresiry Consultants Litd.

Veltmeyer, Paul, R.P.F. - Woodlands Manager, New Skeena Forest Products/Kitwanga Lumber
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APPENDIX 2 — TSR2 Net Down Sequence Incorporating HMM Results!®

GIS Field Used in Net Down Full / Partial
Netdown
TOTAL TSA AREA
Reductions; -
Not managed by BCFS *  OWN&SCHEDULE !=“62C" AND OWN&SCHEDULE = “69¢ Full
= SWAN_PA = “Upper Kispiox”
= S8_PA =“Seven Sisters”
* PARK = “Kitwanga Mountain” OR park = “Bulkley Junctien”
* BABINE PA = “Babine Comidor”
*  CATH CK =*Eco Reserve”
Non-Forest HMM SEC =« Full
Total TSA Area Managed by BCFS (Crown Forest)
Reductions:
Non-commercial cover TYPID_PRJ =5 — Removed in “Non-Forest” above N/A
ESA’s * ESA_1="A”ORESA_1=“SA” ORESA 1= “SAP” Full
, « SENSITIV =“IV"” QR SENSITIV = “y»
Low productivity HMM_SEC =*“L” Full
Low stocking HMM SEC=“T” Full
Deciduous HMM SEC = “D” Full
Telegraph Trail TEL TR = “yeg” Full
Riparian (RRZ’s and = IN RRZ=] Full
floodplains) = UKI SSi1>0
= 881!l=r
Babine LRUP TU 1 BABCAMP=1 Full
Babine LRUP TU 2 BABCAMP =2 Tull
Babine TU 4 = U4 _SW =“inside” Full
» U4 BR = “inside”
Mill Creek sensitive area | MILL SA = “Reserve Zone” OR MILL SA = “Cedar stand protect” Full
Inoperable area HMM_ PRI = “I” Full
HMM_PRI = “C” AND HMM_SEC = “M”
HMM_PR] = “C” AND HMM_SEC = “p”
ACCESS = “FALSE”
Riparian (RMZ’s) 25% reduction if IN_RMZ =1 AND STR_S6 =« Partial
5% reduction if IN_RMZ = [ AND STR_S6 = “Y”
15% reduction if IN._ WMZ = |
25% reduction if IN LMZ =1
Existing Roads, Trails, 3572 ha reduction to AgeClass 1 AND 2 Partial
Landings 1353 ha reduction to AgeClass >=3
WTP, other reserves 10.9% reduction to remaining landbase Partial
Total reductions:
Current THLB
Future reductions:
Future roads | 4.4% reduction to AgeClass >=3 Partial

Long-term THLB

" Source — Glen Bubr, Ministry of Forests,

Mapping, April, 2004.

"' HMM_PRI, HMM_SEC, and ACCESS are suggested names for new fields to be added fo TSR2 data set

Kispiox TSA HMM project

Skeena Stikine Forest District, April 2004, modified by Jim Knox, Magellan Digital
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Kispiox Operability Project *

OPERABILITY PROJECT
Kispiox Forest District
March 31, 2003

INTRODUCTION

The initiation of a process to develop a Sustainable Forest Management Plan (SFMP) for
the Kispiox and Cranberry TSAs has resulted in a detailed examination of all forest
management activities. Questions have been raised about the accuracy of the operability
lines and the potential negative impacts they were having on the calculation of the
Timber Harvesting Land Base (THLB). As a result, the SFMP steering committee has
requested that the operability lines be upgraded to reflect current management practices.

Operability is typically determined by utilizing terrain characteristics as well as the
quality and quantity of timber found in an area. Operability codes are generated based on
the presence or absence of physical barriers or limitations to harvesting, appropriate
logging methods and the quality or merchantability of timber stands.

The efxisting operability lines are outdated and do not reflect current management
practices.

STUDY AREA

| The ‘érea”l';eiﬁ-g .és.sessed is ihe Kispiox Timber Supply "Area (TSA).
METHODOLOGY

This project has adopted the Harvest Method Mapping (HMM) process developed by the
Bulkley Forest District to define operability lines. This methodology utilizes GIS
algorithms to query attributes based on physical accessibility and economic feasibility for
harvest to classify polygons.

a) Operability polygons are assigned primary (harvest method) codes and secondary
(stand quality) codes (Table 1) based on the criteria developed below.

Table 1 — Operability Codes

Primary “harvest method” Codes Secondary “stand quality” Codes

G — Ground S — Sawlog
C —Cable M — Marginal sawlog
" I—Inaccessible (forested) P - Pulplog

D — Deciduous

L — Sites of low productivity

T — Sites with density
problems
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( b) Parameters specific to the Kispiox have been defined by the licensees for species, age,
" height, stocking class and site productivity. The following definitions have been added to
further clarify the parameters.

Immature Stands - are to be considered sawlogs
Mature Stands — age class 5 and greater
Overmature Stands — age class 9

Table 2 — Primary Code Parameters

Primary Codes Parameters
G <40 % slope
C > 40 <90 % slope
I > 90 % slope

Table 3 — Secondary Code Parameters

Secondary Codes Parameters

( S — Sawlogs > 60% (economic wood)
M - Marginal Sawlogs 40 — 60 % sawlog content
P - Pulplogs < 40% sawlog content
D — Deciduous leading > 50% deciduous

L — Sites of low productivity

T — Sites with density
problems
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Table 4 — Secondary Code Definitions

Sawlogs (> 60%)

Sawlog content > 60%;

Coniferous leading stands, all species, age class 5 -7,
height class > 3, site class G or M;

All immature stands that have resulted from previous
logging/catastrophic events where silviculture activities
have taken place;

Net merchantability volume > 200 m3/ha.

Marginal Sawlogs

Sawlog content > 40% < 60%;

Coniferous leading, all species, age class 8, height class >
3, site class G or M;

Net merchantable volume > 200 m3/ha;

SP > 20% or Cedar > 20% (coniferous leading);

SP > 30% or Cedar > 30% (deciduous leading).

Pulp

Sawlog content < 40%;
Hemlock and Balsam leading stands, age class 9;
Net merchantable volume > 200 m3/ha;

_ Site class P.

Deciduous leading

> 50% of the stand is comprised of deciduous species;
Spruce and Cedar comprise less than 30% of the stand.

Low Sites

Coniferous leading, age class 4 and greater, stocking class
2,3, &4;

Mature coniferous stands with a height class <2;

Stand volumes < 200 m3/ha at minimum harvest age;

Site Index (age 50) < 10 or site class = L.

Density problems

Coniferous leading mature stands, stocking class 2, 3 & 4;
Immature stands resulting from catastrophic events that
have had no silviculture treatments;

Site Class G, M or P.

¢) Operability code combinations were identified as either contributing to the operable
land base or being inoperable. Those defined as inoperable were assigned a percent

reduction factor
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Table 5 — Net Downs

Item HMM Code % Reduction
Inoperable IS, IM, 1P, ID, IL, IT 100
Cable CD,CM, CP, CT 100
Low Site GL 100
Problem Forest Types GD, GT 100
SUMMARY OF RESULTS

Magellan Digital Mapping has incorporated the parameters as defined by the Technical
Working Group into the Harvest Method Mapping process to generate operability lines
for the Kispiox TSA. Utilizing this methodology has eliminated bias resulting in
consistency from one operating area to the next. It has also created operability lines that
are flexible as they can easily adjusted to meet changing conditions.

CONCLUSIONS

The accuracy of operability lines is limited by the accuracy of the forest cover inventory
data and topographic maps. Utilizing the same base as the timber supply review will

“ensure tonsistency with the analyses conducted ds part of the AAC deétérmination forthe™™

Kipsiox TSA.

RECOMMENDATIONS

It is recommended that some fieldwork be undertaken during the summer of 2003/04 to
verify and fine-tune the results of this process. Based on this work, it may be necessary to
further define the parameters and to run some additional queries. It is expected that fine-
tuning will be ongoing as the results are utilized.

The results of this process should be applied to the Cranberry TSA to ensure consistency
for the entire District.
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HMM_MicrsftAcc_Queries.pdf
MICROSOFT ACCESS "HMM.MDB" - KISPIOX TSR4 HARVEST METHOD MAPPING — HMM STAND
QUALITY & STAND QUALITY RATIONALE ASSIGNMENT QUERIES, SQL CODING

Glen Buhr, RPF
DSS Stewardship Officer
October 25, 2018

Notes:

QUERY parameters are fully consistent with Tables 13 and 14 (Harvest Method Mapping parameters)
from the Kispiox TSR4 Data Package.

All QUERY updates were made to table "VRI_UNI_CLEAR" (= copy of resultant DBF from the union of the
Kispiox Vegetation Resource Inventory (VRI) file (VEG_COMP_LYR_R1_POLY) with (cutblocks less
retention).

QUERIES were run in the sequential order listed below. Records updated in running a QUERY (e.g. S1)
are removed from the population brought forward to the next QUERY (e.g. S2), versus being over-
written.

Key QUERY fields (red bold ones are old FIP attributes that are no longer carried in VRI, | had to
recreate)

e GTG = Growth Type Group (created)

e PROJ_AGE_C = Projected Age Class (borrowed from VRI file)

e PROJ_HEI_1 = Projected Height Class (borrowed from VRI file)

e  STKCLS = Stocking Class (created)

e VOLPH = Sum of Net Merchantable Volume Per Hectare (NPVPH), 12.5cm+ DBH, across all tree
species (derived)

SITE_CLS = Site Class (created)

LINE_7_ACT = Activity Code, on line 7 of full label for VRI polygon (borrowed from VRI file)
LINE_7B_DI = Disturbance Code, also on line 7 of full label for VRI polygon (borrowed from VRI file)
GE20PCT = set to “YES” if [sum of NPVPH for Cw, S, P volumes] >= 20% of VOLPH (derived)

o  GE3O0PCT =set to “YES” if [sum of NPVPH for Cw, S, P volumes] >= 20% of VOLPH (derived)

QUERIES & UPDATES

UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "1"

QUAL = S (SAWLOG)

RATNLE = S1:

UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "S", VRI_UNI_CLEAR.RATNLE = "S1"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)="8")





AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1" Or (VRI_UNI_CLEAR.STKCLS)="R")
AND ((VRI_UNI_CLEAR.SITE_CLS)="G") AND ((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = S2:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S2"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=8)
AND ((VRI_UNI_CLEAR.PROJ_HEI_1)>=4) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or
(VRI_UNI_CLEAR.STKCLS)="1" Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="M"
Or (VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = S3:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S3"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="1" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=8)
AND ((VRI_UNI_CLEAR.PROJ_HEI_1)=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or
(VRI_UNI_CLEAR.STKCLS)="1" Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="M"
Or (VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = S4:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S4"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="1" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=5 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=6 Or (VRI_UNI_CLEAR.PROJ_AGE_C)=7) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)>=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1"
Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or
(VRI_UNI_CLEAR.SITE_CLS)="M") AND ((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = S5:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S5"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or





(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)<=4)
AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or (VRI_UNI_CLEAR.SITE_CLS)="M" Or
(VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.LINE_7_ACT) Like "L**"));

RATNLE = Sé6:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S6"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)<=4)
AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or (VRI_UNI_CLEAR.SITE_CLS)="M" Or
(VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.LINE_7_ACT)=""0Or
(VRI_UNI_CLEAR.LINE_7_ACT) Is Null));

RATNLE = S7:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "S", VRI_UNI_CLEAR.RATNLE = "S7"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=1 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=2 Or (VRI_UNI_CLEAR.PROJ_AGE_C)=3 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=4) AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or
(VRI_UNI_CLEAR.SITE_CLS)="M" Or (VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.LINE_7_ACT)
Like "B**" Or (VRI_UNI_CLEAR.LINE_7_ACT) Like "I**" Or (VRI_UNI_CLEAR.LINE_7_ACT) Like "N**" Or
(VRI_UNI_CLEAR.LINE_7_ACT) Like "U**"));

RATNLE = S8:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S8"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="L"
Or (VRI_UNI_CLEAR.GTG)="M") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=3 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=4) AND ((VRI_UNI_CLEAR.PROJ_HEI_1)=2 Or
(VRI_UNI_CLEAR.PROJ_HEI_1)=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1")
AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or (VRI_UNI_CLEAR.SITE_CLS)="M") AND
((VRI_UNI_CLEAR.VOLPH)>=200) AND ((VRI_UNI_CLEAR.GE20PCT)="YES") AND
((VRI_UNI_CLEAR.GE30PCT)="YES"));

RATNLE = S9:

UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S9"





WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)<=4)
AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or (VRI_UNI_CLEAR.SITE_CLS)="M" Or
(VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.VOLPH)<200) AND
((VRI_UNI_CLEAR.CLEAR)="YES"));

RATNLE = S10:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = "S10"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="F" Or (VRI_UNI_CLEAR.GTG)="G")
AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=8 Or (VRI_UNI_CLEAR.PROJ_AGE_C)=9) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)=3) AND ((VRI_UNI_CLEAR.STKCLS)="R") AND
((VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.VOLPH)<200) AND
((VRI_UNI_CLEAR.LINE_7B_DI)<>""));

RATNLE = Imm Open:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="S", VRI_UNI_CLEAR.RATNLE = “Imm Open"

WHERE (((VRI_UNI_CLEAR.CLEAR)="YES"));

QUAL = X (IMMATURE OR NSR, ORIGIN UNCERTAIN) (opening areas not previously captured to
provincial consolidated cutblocks layer, discovered and digitized during District satellite/ ortho imagery
review)

RATNLE = X1

- same query as S— Imm Open, except applied to discovered opening areas
- X-X1 can be grouped with S - Imm Open for purposes of analysis

QUAL = M (MARGINAL SAWLOG)
RATNLE = M1:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "M", VRI_UNI_CLEAR.RATNLE = "M1"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="1" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=9)
AND ((VRI_UNI_CLEAR.PROJ_HEI_1)>=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or
(VRI_UNI_CLEAR.STKCLS)="1") AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or
(VRI_UNI_CLEAR.SITE_CLS)="M") AND ((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = M2:





UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "M", VRI_UNI_CLEAR.RATNLE = "M2"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="F" Or (VRI_UNI_CLEAR.GTG)="G"
Or (VRI_UNI_CLEAR.GTG)="H") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=8) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)>=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1"
Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="M") AND
((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = M3:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "M", VRI_UNI_CLEAR.RATNLE = "M3"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="F" Or (VRI_UNI_CLEAR.GTG)="G"
Or (VRI_UNI_CLEAR.GTG)="H") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=8) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1"
Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="P") AND
((VRI_UNI_CLEAR.VOLPH)>=200) AND ((VRI_UNI_CLEAR.GE20PCT)="YES"));

RATNLE = M4:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "M", VRI_UNI_CLEAR.RATNLE = "M4"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="1" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=5 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=6 Or (VRI_UNI_CLEAR.PROJ_AGE_C)=7) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)>=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1"
Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="P") AND
((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = M5:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "M", VRI_UNI_CLEAR.RATNLE = "M5"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="0" Or (VRI_UNI_CLEAR.GTG)="pP"
Or (VRI_UNI_CLEAR.GTG)="Q") AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1" Or
(VRI_UNI_CLEAR.STKCLS)="R" Or (VRI_UNI_CLEAR.STKCLS)="" Or (VRI_UNI_CLEAR.STKCLS) Is Null) AND
((VRI_UNI_CLEAR.SITE_CLS)="G" Or (VRI_UNI_CLEAR.SITE_CLS)="M" Or (VRI_UNI_CLEAR.SITE_CLS)="P")
AND ((VRI_UNI_CLEAR.GE30PCT)="YES"));

QUAL = P (PULP)
RATNLE = P1:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "P", VRI_UNI_CLEAR.RATNLE = "P1"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="F" Or (VRI_UNI_CLEAR.GTG)="G"
Or (VRI_UNI_CLEAR.GTG)="H") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=9) AND
((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1") AND ((VRI_UNI_CLEAR.SITE_CLS)="G"
Or (VRI_UNI_CLEAR.SITE_CLS)="M" Or (VRI_UNI_CLEAR.SITE_CLS)="P") AND
((VRI_UNI_CLEAR.VOLPH)>=200));

RATNLE = P2:





UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="P", VRI_UNI_CLEAR.RATNLE = "pP2"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="F" Or (VRI_UNI_CLEAR.GTG)="G"
Or (VRI_UNI_CLEAR.GTG)="H") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=8) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1"
Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="P") AND
((VRI_UNI_CLEAR.VOLPH)>=200) AND ((VRI_UNI_CLEAR.GE20PCT)="" Or (VRI_UNI_CLEAR.GE20PCT) Is
Null));

RATNLE = P3:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="P", VRI_UNI_CLEAR.RATNLE = "P3"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="1" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=9)
AND ((VRI_UNI_CLEAR.PROJ_HEI_1)>=3) AND ((VRI_UNI_CLEAR.STKCLS)="0" Or
(VRI_UNI_CLEAR.STKCLS)="1") AND ((VRI_UNI_CLEAR.SITE_CLS)="P") AND
((VRI_UNI_CLEAR.VOLPH)>=200) AND ((VRI_UNI_CLEAR.GE20PCT)="" Or (VRI_UNI_CLEAR.GE20PCT) Is
Null));

RATNLE = P4:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "P", VRI_UNI_CLEAR.RATNLE = "P4"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="F" Or (VRI_UNI_CLEAR.GTG)="G"
Or (VRI_UNI_CLEAR.GTG)="H") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=8) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)=3) AND ((VRI_UNI_CLEAR.STKCLS)="1") AND
((VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.VOLPH)>=200) AND
((VRI_UNI_CLEAR.GE20PCT)="" Or (VRI_UNI_CLEAR.GE20PCT) Is Null) AND
((VRI_UNI_CLEAR.GE30PCT)="" Or (VRI_UNI_CLEAR.GE30PCT) Is Null));

QUAL = D (DECIDUOUS)
RATNLE = D1:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "D", VRI_UNI_CLEAR.RATNLE = "D1"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="0" Or (VRI_UNI_CLEAR.GTG)="pP"
Or (VRI_UNI_CLEAR.GTG)="Q") AND ((VRI_UNI_CLEAR.STKCLS)="0" Or (VRI_UNI_CLEAR.STKCLS)="1" Or
(VRI_UNI_CLEAR.STKCLS)="2A" Or (VRI_UNI_CLEAR.STKCLS)="R" Or (VRI_UNI_CLEAR.STKCLS)="" Or
(VRI_UNI_CLEAR.STKCLS) Is Null) AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or
(VRI_UNI_CLEAR.SITE_CLS)="M" Or (VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.GE30PCT)="
" Or (VRI_UNI_CLEAR.GE30PCT) Is Null));

RATNLE = D2
RATNLE = D3
RATNLE = 1TG42

- upon exploration of the dataset | uncovered that not all deciduous-leading types were being picked up
by RATNLE = D1, etc.





- D2, D3, and ITG42 were three additional Deciduous queries | created to ensure full capture of
deciduous types. For purposes of analysis (i.e. removal from THLB) they can be grouped with D1.

QUAL =L (LOW)
RATNLE = L1:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="L", VRI_UNI_CLEAR.RATNLE = "L1"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.SITE_CLS)="G"));

RATNLE = L2:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="L", VRI_UNI_CLEAR.RATNLE = "L2"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=5 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=6 Or (VRI_UNI_CLEAR.PROJ_AGE_C)=7) Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=8) Or (VRI_UNI_CLEAR.PROJ_AGE_C)=9) AND
((VRI_UNI_CLEAR.STKCLS)="2" Or (VRI_UNI_CLEAR.STKCLS)="3" Or (VRI_UNI_CLEAR.STKCLS)="4") Or
(VRI_UNI_CLEAR.STKCLS) Is Null)) AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or
(VRI_UNI_CLEAR.SITE_CLS)="M" Or (VRI_UNI_CLEAR.SITE_CLS)="P"));

RATNLE = L3:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL ="L", VRI_UNI_CLEAR.RATNLE = "L3"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=5 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=6 Or (VRI_UNI_CLEAR.PROJ_AGE_C)=7) Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=8) Or (VRI_UNI_CLEAR.PROJ_AGE_C)=9) AND
((VRI_UNI_CLEAR.PROJ_HEI_1)<=2) AND ((VRI_UNI_CLEAR.STKCLS)="2" AND
((VRI_UNI_CLEAR.SITE_CLS)="G" Or (VRI_UNI_CLEAR.SITE_CLS)="M" Or
(VRI_UNI_CLEAR.SITE_CLS)="P"));

QUAL = T (DENSITY ISSUES)
RATNLE = T1:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "T", VRI_UNI_CLEAR.RATNLE = "T1"

WHERE (((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F" Or (VRI_UNI_CLEAR.GTG)="G" Or
(VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="I" Or (VRI_UNI_CLEAR.GTG)="J" Or
(VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or (VRI_UNI_CLEAR.GTG)="M" Or





(VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)>=5) AND
((VRI_UNI_CLEAR.STKCLS)="2A" Or (VRI_UNI_CLEAR.STKCLS)="2B" Or (VRI_UNI_CLEAR.STKCLS)="3" Or
(VRI_UNI_CLEAR.STKCLS)="4" Or (VRI_UNI_CLEAR.STKCLS)="R") AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or
(VRI_UNI_CLEAR.SITE_CLS)="M" Or (VRI_UNI_CLEAR.SITE_CLS)="P") AND
((VRI_UNI_CLEAR.VOLPH)<200));

RATNLE = T2:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "T", VRI_UNI_CLEAR.RATNLE = "T2"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="L" Or (VRI_UNI_CLEAR.GTG)="M"
Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)=1 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=2 Or (VRI_UNI_CLEAR.PROJ_AGE_C)=3 Or
(VRI_UNI_CLEAR.PROJ_AGE_C)=4) AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or
(VRI_UNI_CLEAR.SITE_CLS)="M" Or (VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.LINE_7B_DI)
Like "B**" Or (VRI_UNI_CLEAR.LINE_7B_DI) Like "I**" Or (VRI_UNI_CLEAR.LINE_7B_DI) Like "N**" Or
(VRI_UNI_CLEAR.LINE_7B_DI) Like "U**"));

RATNLE = T3:
UPDATE VRI_UNI_CLEAR SET VRI_UNI_CLEAR.QUAL = "T", VRI_UNI_CLEAR.RATNLE = "T3"

WHERE (((VRI_UNI_CLEAR.QUAL)="1") AND ((VRI_UNI_CLEAR.GTG)="E" Or (VRI_UNI_CLEAR.GTG)="F"
Or (VRI_UNI_CLEAR.GTG)="G" Or (VRI_UNI_CLEAR.GTG)="H" Or (VRI_UNI_CLEAR.GTG)="1" Or
(VRI_UNI_CLEAR.GTG)="J" Or (VRI_UNI_CLEAR.GTG)="K" Or (VRI_UNI_CLEAR.GTG)="L" Or
(VRI_UNI_CLEAR.GTG)="M" Or (VRI_UNI_CLEAR.GTG)="N") AND ((VRI_UNI_CLEAR.PROJ_AGE_C)>=5)
AND ((VRI_UNI_CLEAR.SITE_CLS)="G" Or (VRI_UNI_CLEAR.SITE_CLS)="M" Or
(VRI_UNI_CLEAR.SITE_CLS)="P") AND ((VRI_UNI_CLEAR.VOLPH)<200) AND
((VRI_UNI_CLEAR.LINE_7B_DI)="" Or (VRI_UNI_CLEAR.LINE_7B_DI) Is Null));

Post-processing, for Site Index = 0 resultants:
QUAL = NA
RATNLE = NF or NPFor — per line-by-line logic in table below

SITE_INDEX | BcLcs_LEVE | BcLes_LE 1 | Beies LE 2 | BcLes LE 3 | BcLes LE 4 | NoN_PRobuc Description AsciijZfd /:Asmfs
0 L A RO BR Land, Alpine, Rock, .. N/A NF
0 L A RO TA Land, Alpine, Rock, .. N/A NF
0 L A S| GL Land, Alpine, .. N/A NF
0 L A Sl PN Land, Alpine, .. N/A NF
0 L U RO BR Land, Upland, Rock, .. N/A NF
0 L u sl PN Land, Upland, .. N/A NF
0 w w LA Water. .., Lake N/A NF
0 W % RI Water. .., River N/A NF
0 U Urban N/A NF
0 N A BY oP Non-treed, Alpine, ... N/A NF






A HE DE Non-treed, Alpine, ... N/A NF
A HE oP Non-treed, Alpine, ... N/A NF
A HE SP Non-treed, Alpine, ... N/A NF
A HE SP Non-treed, Alpine, ... N/A NF
A SL DE Non-treed, Alpine, ... N/A NF
A SL DE Non-treed, Alpine, ... N/A NF
A SL oP Non-treed, Alpine, ... N/A NF
A SL SP Non-treed, Alpine, ... N/A NF
u BY oP Non-treed, Upland, ... N/A NF
u HE DE Non-treed, Upland, ... N/A NF
u HE oP Non-treed, Upland, ... N/A NF
U HE SP Non-treed, Upland, ... N/A NF
U HG DE Non-treed, Upland, ... N/A NF
U SL DE Non-treed, Upland, ... N/A NF
u SL oP Non-treed, Upland, ... N/A NF
u SL SP Non-treed, Upland, ... N/A NF
U ST DE Non-treed, Upland, ... N/A NF
U ST oP Non-treed, Upland, ... N/A NF
W HE DE Non-treed, Wetland, N/A NF
w HE op 'l;l.onftreed, Wetland, N/A NF
W HG DE .l;l.on—treed, Wetland, N/A NF
w St op 'l;l.onftreed, Wetland, N/A NF
Remaining A
orCorClLorG
,\c/’IrerNerLRc;rr Non-Productive N/A NP For
ORor RorRIV

orSorU







