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Pine Fertilization Opportunities in the Quesnel TSA

1.0 Introduction

A potential financially viable method of improving timber supply in the Quesnel TSA is to
enhance the growth of immature to mature pine-leading stands which have survived the
current mountain pine beetle (MPB) epidemic through fertilization.

The Quesnel TSA Type 2 Silviculture Strategies project was completed in March 2006 for the

Quesnel TSA Mitigation Committee. Project guidance was provided by the committee with

analytical work conducted by Cortex Consultants and JS Thrower. Copies of the report were

distributed to Quesnel licensees and the MOF (FPB and Quesnel District). The Type 2 report

UOEUI Eow?6D0T wlOI T wEUUUI 60wl b inf trefds, the dvaledick o UD U Owd O
MPB and other increasing forest health issues, typical silviculture strategies are severely

limited, at least until the MPB situation has eased. Therefore, this analysis only considered

potential silviculture strategies thatwl Ul wEIT I Ol EWEUWEwWUI EUOOEEO]I wOUwWOO!
2005/06 Type 2 project primarily focused on non-pine opportunities. With the MPB attack

having recently abated in Quesnel, the TSR 4 Data Package due for imminent release,

availability of numerous new research reports and new FFT data it is timely to evaluate

potential fertilization options for the surviving pine stands.

The short term objectives of fertilization in the Quesnel TSA are to add merchantable volume to
existing stands to ensure that they can be operable sooner or contain more volume when
harvested. Either way, treatment will mitigate short to mid-term timber supply impacts.

Good fertilization planning is necessary to direct investments to stands which will benefit most
from treatment and maximize the financial return to the Crown.

1.1 Objective

The objective of this project is to assess the fertilization opportunities for pine-leading stands
and provide recommendations for subsequent planning for the Quesnel TSA.

1.2 Scope and Limitations
This project was focused at an overview or forest level and used current GIS data and reports.
1.3 Acknowledgements

Mike Buell, RPF and Edward Gin, BSF Cortex Consultants Inc. completed the GIS analysis for
this project. Phil Winkle, Project Manager for the Quesnel TSA Mitigation Committee provided
overall direction for the project and reviewed and edited the report.
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2.0 Methodology
21 GIS Analysis

The initial task was to update and compile the latest available GIS data for the Quesnel TSA.
Once the data was compiled and checked, the second task was to develop and run algorithms to
identify the candidates for fertilization.

Based on the Ministry of Forest and Range (MoFR) fertilization research results, draft updated
Stand Selection Guidelines (see Appendix I) and a review of ecological descriptions and site
productivity estimates by ecological unit (SIBEC), algorithms to rank the fertilization
opportunities were developed.

As fertilization responses have been correlated with site index and theoretically are linked to

ecology, two algorithms were developed based on:
1 Forest cover (age and %Pine) and:
1 PEM (site series) (Table 1) or,

1 BEC variant and site index (Table 2)

B.A. Blackwell & Associates Ltd. Page 3 March, 2008
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Table 1. Algorithm for Pinefertilization rankings using PEM (site series)

Fertilization Rank Age %P1 BEC Site Series
High Young Forest (HYF) 15 to 40 >=8(0 SBSdw1, dw2, mc2, mw, wkl,
SBPSdc,
ICHwk4,
IDFdk3
and >70% SS01
Medium Young Forest 15 to 40 >=50% <= | SBSdw1, dw2, mc2, mw, wkl,
(MYF) 79
SBPSdc,
ICHwk4,
IDFdk3
and >70% SS01
Low Young Forest (LYF) 15 to 40 >=50 MSxv or SBPSmk and >50% ss01,

SBSdw1, dw2, mc2, mw, wkl,
SBPSdc,

ICHwk4,

IDFdk3

and 50 to 70% SS01

B.A. Blackwell & Associates Ltd.
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Fertilization Rank Age %P1 BEC Site Series
High Young-Mature Forest | 41 to 100 >=8( SBSdw1, dw2, mc2, mw, wkl,
(HYMF)

SBPSdc,

ICHwk4,

IDFdk3

and >70% SS01
Medium Young-Mature 41t0 100 | >=50%<= | SBSdwl, dw2, mc2, mw, wkl,
Forest MYMEF) 79

SBPSdc,

ICHwk4,

IDFdk3

and >70% SS01
Low Young-Mature Forest | 41 to 100 >= 50 MSxv or SBPSmk and >50% ss01,

(LYMF)

SBSdw1, dw2, mc2, mw, wkl,
SBPSdc,

ICHwk4,

IDFdk3

and 50 to 70% SS01

B.A. Blackwell & Associates Ltd.
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Table 2: Algorithm for Pine fertilization rankings using BEC variant and Site Index

Fertilization Rank Age %Pl

BEC SZ/Var and Site Index

High Young Forest (HYF) 15 to 40 >=80

SBSdw1, dw2, mc2, mw, wkl,
SBPSdc,

ICHwk4,

IDFdk3

and SI 15 to 25m

Medium Young Forest 15 to 40

(MYF) 79

>=50% <=

SBSdw1, dw2, mc2, mw, wkl,
SBPSdc,

ICHwk4,

IDFdk3

and SI 15 to 25m

Low Young Forest (LYF) 15 to 40 >=50

MSxv or SBPSmk

and SI 13 to 20m

B.A. Blackwell & Associates Ltd.
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Fertilization Rank Age %P1 BEC SZ/Var and Site Index
High Young-Mature Forest | 41 to 100 >=8( SBSdw1, dw2, mc2, mw, wkl,
(HYMF)

SBPSdc,

ICHwk4,

IDFdk3

and SI 15 to 25m
Medium Young-Mature 41t0 100 | >=50%<= | SBSdwl, dw2, mc2, mw, wkl,
Forest MYMEF) 79

SBPSdc,

ICHwk4,

IDFdk3

and SI 15 to 25m
Low Young-Mature Forest | 41 to 100 >=50 MSxv or SBPSmk
(LYMF)

and SI 13 to 20m

Next both sets of initial populations were further ranked by assumed MPB attack (based on the
most recent MoFR information) and risks of other major diseases of pine.

Based on the limitations of the GIS data MPB attack was grouped into three categories:

T <25% attack,
1 25 to 50% attack, and
1 >50% attack

Key diseases of pine which are of concern to fertilization opportunities were considered to be:

Dwarf mistletoe
Atropellis canker
Dothistroma needle blight

= =4 =4 -4 A

Western gall rust

Comandra and Stalactiform blister rusts, and

B.A. Blackwell & Associates Ltd.
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The FORREX Stand Establishment Decision Aids! information (forest health and competing
vegetation risk and hazard ratings) was linked to the spatial data set via BEC to the site series
level., Note that SEDA for dothistroma is currently not available for the Southern Interior Forest
Region. However, a SEDA for dothistroma was recently released for the Northern Interior

used to assign SEDA based disease risks to the fertilization populations.

Table 3: Algorithm for Pine disease risk relative to fertilization opportunities

Pine Disease Risk Disease and Hazard Rating by BEC SZ/Variant
Very High Any subzone/variant for which any 2 or more
of:

Dwarf mistletoe or Atropellis canker or
Comandra and Stalactiform blister rusts or

Western gall rust,

is ranked Moderate-High or High

High Any subzone/variant for which:

Dwarf mistletoe or Atropellis canker or
Comandra and Stalactiform blister rusts or

Western gall rust,

is ranked High

(based on 2003 Forrex Forest Health Hazard Ratings for the Cariboo Forest Region)

Finally the results of the GIS queries were compared to the key constraints to develop a
preliminary summary of net opportunities. The key constraints were considered to be:

1 alienated land (areas outside the productive forest landbase for the TSA,
1 OGMAs,

1 UWRs (including Caribou) and WHAs,

1 Community Watersheds,

T VQO=R,

1 See http://www. forrex.org/tools/sedas/ for an explanation of SEDA
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= =4 =4 =4

Wetland and riparian reserves,
areas with slopes >50% and highly sensitive soil ESAs,
areas of high archaeological potential,

areas of douglas fir and spruce leading stands which have been fertilized in the last 5

years, and

1 blocks planned for logging in the next 5 years.

Appendix III summaries the detailed steps used to produce the resultant database and the GIS

analysis.

2.2

Stand-level Analysis

Based on draft updated Stand Selection Guidelines (see Appendix I; which incorporate age,

dbh, management history, forest health status, soil moisture and nutrient regimes, site

quality, terrain and logistics) and MoFR fertilization research results and TIPSY, an

analytical tool was developed to assess the financial viability of fertilization of the different

populations identified through GIS analysis.

The analytical tool (see Appendix II) determines the net present value (NPV), volume and

value response to the treatment of a planted stand of pine established at 2000sph and spaced

to 1200sph based on user supplied assumptions for:

1
1

Treatment age,
Treatment cost (base assumption is $480/ha[all in planning and treatment costs]),
Harvest delay following treatment (base assumption is 10 years),

Target sph of pine which are expected to respond to treatment (base assumption is

100% of the stems in the stand at the treatment age),

Fertilization effectiveness (base assumption is 80% as per Tipsy recommendations

for aerial application),
Site Index,

Average log value at harvest (base assumption is $55/m3 [equivalent to the base
lumber prices used in the Type 2 SIS]),

Incremental variable harvest costs for the incremental treatment volume (base
assumption is $21/m3 [sum of Tipsy default costs for falling, yarding, loading and
hauling],

B.A. Blackwell & Associates Ltd. Page 9 March, 2008
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1 Forest health losses after treatment (base assumption is 0%), and

1 Log quality degrade factor of stems expected to respond to treatment (base

assumption is 0%)

Based on the results of the financial analysis, the GIS population rankings are refined and

the stand selection criteria updated.

3.0 Results and Discussion
3.1 GIS Analysis

This analysis is a part of a tactical, overview assessment of fertilization opportunities for pine
stands which have survived the current MPB infestation. Based on uncertainties with the data,
especially the MPB attack assumptions, the results of the analysis should be used carefully.

Both the site index and site series 01 queries generated significant areas which can be
considered for fertilization (Table 4 and Table 5 respectively). These areas are considered the
maximum available for consideration. However of the approximately 150,000 to 195,000
hectares (ha) identified about 66 to 87% consists of sites which are considered poor to marginal
for treatment response (i.e.: inlow productivity BEC variants such as the MSxv or SBPSmk, or
which are not dominated by site series 01). The preferred opportunities are considered to be the
High to Medium ranked populations (HYF and MYF for stands 15 to 40 years old and HYMF
and MYMF for stands 41 to 100 year old. There are about 28,800 ha of HYF and MYF and about
94,200 ha of HYMF and MMYF.

Almost all of the potential candidate areas have been impacted by varying degrees of recent
MPB attack. Of the High to Medium ranked populations, almost all of the young stands are
assumed to have <25% MPB attack. For the similar ranked populations in the older stands,
about 60% are assumed to have <25% attack and about 35% are assumed to have >=50% attack.

As the BEC variants which are best suited to fertilization are also where pine-leading stands are
most at risk to the key forest health agents, it is not surprising that virtually all of the High to
Medium ranked populations are rated as High to Very High risks to forest health.

Maps 1 to 32 show the spatial distribution of the High to Medium ranked populations by MPB
attack and health risk as identified by the site index queries. Maps 4 to 6 show the similar
information as identified by the site series.

2 Due to the resolution and resulting file size, maps 1 through 7, as referenced below, are available for viewing at the
following link:www.cortex.bc.ca/QuesnelFertRankMaps-Apr2008.zip

B.A. Blackwell & Associates Ltd. Page 10 March, 2008
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Map 7 shows the areas of overlap between the site index and site series queries. Based on a
review of Table 4 and Table 5 and Map 7 it is apparent that there is good overlap between the
area identified in the site series query (the smaller area) and the site index analysis (the larger
total area). Therefore, to be conservative, the site series populations would be used as a basis
for future fertilization planning. The site index queries appeared to result in additional
opportunity areas which can also be assessed for suitability.

B.A. Blackwell & Associates Ltd. Page 11 March, 2008
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Table 4: Site IndexPine Fertilization Net Opportunity Areas by age, ranking, MBP attack and health risk for the Quesnel TSA

Young-Forest (15 to 40 yrs old)

Young-Mature Forest (41 to 100 yrs old)

MPB Attack?/ Health Risk | High (HYF) | Medium Low (LYF) | Subtotal High Medium Low Subtotal
(HYF) (HYMF) (MYMF) (LYMF)
Low/ Below High 0 0 11,596 11,596 0 0 13,480 13,480
Low/ High 66 494 0 560 175 21 0 196
Low/ Very High 17,354 10,847 16,768 44,469 46,914 12,730 34,978 94,622
Subtotal for MPB low 17,420 11,341 28,364 57,125 47,080 12,751 48,458 108,298
Med/ Below High 0 0 29 29 0 0 6,111 6,111
Med/ High 0 0 0 0 0 0 0 0
Med/ Very High 67 5 38 110 3,663 19 2,349 6,031
Subtotal for MPB Med 67 5 67 139 3,663 19 8,460 12,142
High/ Below High 0 0 3 3 0 0 23,188 23,188
High/ High 0 0 0 0 0 0 0 0
High/ Very High 8 2 4 13 30,648 13 21,429 52,089
Subtotal for MPB High 8 2 7 16 30,648 13 44,616 75,277
Totals 17,494 11,348 28,438 57,281 81,399 12,783 101,535 195,718
3 MPB Attack (Low = <25%, Medium = 25 to 49% and High =>=50%)
B.A. Blackwell & Associates Ltd. Page 12 March, 2008
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Table 5: Site Series 01 Pine Fertilization Net Opportunity Areas by age, rankingBP attack and health risk for the Quesnel TSA

Young-Forest (15 to 40 yrs old) Young-Mature Forest (41 to 100 yrs old)

MPB Attack!/ Health Risk | High (HYF) | Medium Low (LYF) | Subtotal High Medium Low Subtotal
(HYF) (HYMF) (MYMF) (LYMF)

Low/ Below High 0 0 11,145 11,145 0 0 11,807 11,807
Low/ High 0 35 38 72 21 6 21 48
Low/ Very High 10,498 6,032 19,104 35,634 24,429 6,031 38,280 68,739
Subtotal for MPB low 10,498 6,067 30,287 46,852 24,450 6,037 50,108 80,595
Med/ Below High 0 0 23 23 0 0 5,356 5,356
Med/ High 0 0 0 0 0 0 0 0
Med/ Very High 29 5 58 93 2,039 16 2,808 4,864
Subtotal for MPB Med 29 5 81 115 2,039 16 8,164 10,219
High/ Below High 0 0 3 3 0 0 18846 18,846
High/ High 0 0 0 0 0 0 0 0
High/ Very High 5 2 13 19 16,909 1 24,535 41,444
Subtotal for MPB High 5 2 15 22 16,909 1 43,380 60,290
Totals 10,532 6,074 30,384 46,990 43,398 6,054 101,652 151,104
4+ MPB Attack (Low = <25%, Medium = 25 to 49% and High =>=50%)
B.A. Blackwell & Associates Ltd. Page 13 March, 2008
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3.2 Stand-level Analysis

Research results for pine in BC show fertilization leads to a growth response which lasts about
10 years. The response for a fully stocked stand of pine varies by treatment age and site (as
measured by site index at age 50). Growth response to treatment can be measured as a
marginal or absolute increase. For the purposes of assessing tactical forest-level responses to
fertilization program and for financial analysis it is easier to use absolute responses (i.e.: the
extra merchantable volume per ha produced by the fertilization). For the range of potential
sites for fertilization in the Quesnel TSA, Table 6 shows the absolute growth responses expected
from treatment based on the research trials.

Table 6: Treatment response(m3/hay to aerial fertilization by site index and treatment age

Site Index

Fertkli;:tion 16 18 20 22 24
20 4 8 12 14 14
30 11 14 16 15 13
40 12 13 14 13 1
50 11 12 13 10 8
60 10 10 10 ? ?
70 8 9 8 ? 8
80 8 6 7 8 7

(MoFR, Tipsy v4.1)

When assessing treatment responses, it is important to understand the expected impacts of
treating stands which are not fully stocked or have health problems which could lead to future
mortality. For example, if the MPB has killed 25% of the larger trees in a 30 year old managed
pine stand with a site index of 20m, the growth response to fertilization of the residual stand
can be expected to be reduced from 16m3 to 12m3 per ha. The treatment response could also be
expected to be reduced by a similar amount if 25% of the larger trees were infected with stem
galls or rusts (and are expected to die before harvest).

5 Assuming 80% efficiency

B.A. Blackwell & Associates Ltd. Page 14 March, 2008




Pine Fertilization Opportunities in the Quesnel TSA

As a starting point for financial analysis the optimum stand conditions (i.e.: fully stocked, no
MPB mortality, no other forest health problems and good quality) and base level assumptions
for treatment and harvesting costs and log values were used.

Table 7 shows that with fertilization costs of $480/ha and log values of $55/m3, treatment of sites
which will generate growth responses of 6 to 16m3/ha is not financially viable.

Table 7. NPVs ($/ha) ofaerial fertilization of stands with optimum conditions and base ostand value
assumptions

Site Index
Fert;h;:ﬁo“ 16 18 20 22 24
20 -399 327 2259 216 221
30 233 165 1109 137 181
40 148 1106 80 114 174
50 178 151 118 201 246
60 211 190 199 225 228
70 245 224 264 233 247
80 253 -300 288 246 275

Table 8 shows the impacts of increasing the assumed log values by $15 to $70/m3. Under this
scenario treatment of some 30, 40 and 50 year old stands with optimal conditions (highlighted
in yellow in Table 8) is breakeven to marginally viable. However, as many of these stands have
been impacted by the MPB and have moderate or high probability of having additional forest
health problems, it is unlikely that significant areas exist which meet the optimal conditions
required to be viable for treatment.

Subsequent GIS analysis found 0 ha within the SBSdw1, dw2, mc2, mw, wk1; SBPSdc; ICHwk4;
IDFdk3; and >70% SS01 preferred units which met the optimal stand conditions. Eliminating
the BEC constraint returned only 80 ha in the TSA.

To offset the impacts of MPB mortality and/or the possible losses to other forest health
problems, fertilization would only be viable if assumed log values were substantially higher
than $70/m3. Even if these prices are achievable for good quality sawlogs, it is unlikely that the
low density pine stands left after the MPB would generate significant components of these
premium products with or without fertilization. Finally, if significant increases in sawlog prices

B.A. Blackwell & Associates Ltd. Page 15 March, 2008
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are forecast, on many sites fertilization may not be the best treatment when compared to
logging and starting again with a fully stocked stand.

Table 8: NPVs ($/hg of aerial fertilization of stands with optimum conditions and base cost assumptions and
log values of $70/m3

Site Index
Fert;h;:ﬁo“ 16 18 20 22 24
20 363 2259 162 -100 107
30 124 21 54 14 49
40 2 58 9 47 -39
50 45 6 2 78 143
60 92 62 75 113 117
70 142 111 169 124 145
80 152 221 203 143 1185
4.0 Recommendations

As a tactical response to significantly improving short to mid timber supply, fertilization of pine
leading stands which have survived the current MPB is not financially viable using reasonable
assumptions for future log values and a discount rate of 2%. As a result it is not recommended
that significant resources be put into fertilization planning for pine-leading stands in the
Quesnel TSA.

However there is always a level of uncertainty in spatial data and analysis. Therefore, it is
recommended that limited reconnaissance-level ground checking of select stand types be
conducted to confirm the assumed risk categories and stand conditions. Information gathered
in this way could alter the future plans.

B.A. Blackwell & Associates Ltd. Page 16 March, 2008
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APPENDIX I:

Forest Pest & Other Criteria for Selection of P1 Plantations for Discreet
Fertilization in B.C. in 2009

2nd Draft
Factor Priority*
1. Pl Age A. 15-20 (upper 25% of age class 1)
B. 20-39 (age class 2)
2. DBH A. Less than 10 cm dbh
B. 12-17 cm dbh
3. Management History A. Already spaced but no sooner than 2

years ago (no fresh slash) & investments
already made in planting & possibly site
prep. & pruning.

B. Will be spaced within 1 year or good
crop P1 distribution throughout.

4. In-Stand Forest Pest Insect Status A. No current infestations of MPB, Ips pini,
secondary beetles, and/or H. warreni on any
potential crop Pl within the past 2 years.

B. Less than 5% of potential crop trees
impacted by any of the above.

B.A. Blackwell & Associates Ltd. Page 17 March, 2008
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5. Forest Disease Status A. Less than 10% incidence of pine stem
rusts: western gall rust, comandra blister
rust, or stalactiform blister rust. (Fertilizing
/ Owg whk wOOwl Ywal EUUw
infection much, since the peak

susceptibility is past. Simply want to avoid
treating sites with high component of trees
likely to die from rust.)

A. No current evidence of foliar pathogens,
e.g. Lophodermella concolor, Dothistroma pini
within 1 km radius, and no likelihood of
foliar pathogen outbreak within the next
decade. (Consult regional pathologist for
local risk.)

A. On slopes >10% (low lying topographic
positions are prone to foliar pathogen
epidemics)

A. Ondry (d) to moist (m) ecosystems.
(Not in wet (w) or very wet (v) SBS
subzones (prone to foliar pathogens)

A. On sites lacking mistletoe infected
natural regeneration or residuals

A. On sites lacking Armillaria root disease.

B.A. Blackwell & Associates Ltd. Page 18 March, 2008
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6. Forest Mammal Status A. On sites with low squirrel populations

7. Landscape-Level Location A. West Quesnel District - has been in a
MPB salvage zone for 6 years.

B. S. E. Nadina Distict ¢ has been in MPB
salvage zone for 5 years.

8. Access A. Adjacent to public highway or good
forest road.

B. Adjacent to forest road requiring minor
repairs or improvements or within 2 km of
potential helispot.

9. Slope A. On terrain with less than 10% slope

B. On terrain with 11-40% slope

10. Moisture & Nutrient Regimes A. Moderate Moisture & Nutrient Regimes

B. Drier or Wetter, Poorer & Richer
Nutrient Regimes

11. Site Quality A. Poor & Medium

B. Good

* A = first priority
B = second priority
Source: 2 Draft of Forest Pest and Other Criteria for Selection of P1 Plantations for Discreet
Fertilization in BC in 2009; Robert Hodgkinson, MoFR
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APPENDIX II:

Pine Fertilization Analyzer Tool

Input Variables:

Discount rate

2%

a

Fertilization Response

37%

Fertilization Effectiveness

-

80%

Age at Treatment (years)

T

@
o

Site index (m)

N
i
1|}

Target sph

D
~
(6]

Harvest delay following fert (years)

(=Y
o

Forest Health
Losses

o
X

Incremental Harvest Cost
($/m3)

Log Value ($/m3)

©»
\l
o

Quality Factor

100%

Fertization costs

1

)5S SR A

$480
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Intermediate calculations (do not touch)

Stand summary

| NPV of fertilization treatments -$168 |
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APPENDIX III:

Detailed GIS Methodology-

The GIS data set was comprehensively updated as far as possible without access to the TSR 4
Data Package. The data set builds on previous Quesnel Mitigation Committee projects and

includes:

Dataset Name

Description

Resultant

Timberline STTA Resultant (2005)

pem_2007_v4l

New PEM data

QU_UTM_SHP.shp

New vectorized PEM

netdown_quesnel_sia.shp

Site Index Adjusted PEM

quesnel_pineleading

Pine-leading stands attacked by
MPB

quesnel_pinel00

Pure pine stands attacked by mpb

quesnel_mpb_2005

Mountain pine beetle 2005 flight
data

pinemask_quesnel_updated_dissolved.shp

MPB data

fires_all

Fires from 2001-2006

prob_final.img

Wildfire probability

Plot data, various files (approx.
15,700 spatially referenced plots)

Depletions, Feb 2009

SSC (stand & stock tables) link to
FC polygons

SEDA linked to FC polygons

critfish

Critical Fish Streams

6 From Cortex Consultants Inc., 2009
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snowpack Snowpack transition zones
moose High value wetlands for moose
depletions Various shapefiles

ft_rdins Forestry tenure road section lines

yod_all_years 4923 ver2

Year of Death

quesneloperatingareas

Licensee operating areas

resultant Canfor resultant

strm_buf Stream buffers

tscl_rca Classified streams
tdsc_rca Classified double-line rivers
ogma_car Cariboo OGMA

WCp_Uwr_sp

Ungulate Winter Range

Cariboo OGMA received from

ogma Canfor

togma_rca Cariboo OGMA from ILMB
Ik_bufs Lake buffers

tlks_rca Classified lakes

twet_rca Classified wetlands

twet_rca_bufs

Wetland buffers

wcp_whaply

Wildlife habitat areas

Grasslands benchmark

Forest Encroachment

Backcountry Recreation Data

Roads

TRIM

DEM

BEC
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Ecosections

Glacial Landforms

Lithic Zone

VRI

Archaeological Sites

Trails

Arch. Assessment Areas

The FORREX Stand Establishment Decision Aids” information (forest health and competing
vegetation risk and hazard ratings) was linked to the spatial data set via BEC to the site series
level. We understand this marked the first time this had been done with SEDA. Vectorized PEM
with new SIBEC/SIA based Site Productivity estimates were incorporated. Wildfire probability
rankings for the Quesnel TSA from a FFT funded project were added to the data set. The
Quesnel TSA Operability project provided Stand Structure classification data with stand and
stock tables associated with each inventory polygon. Stand and stock data is useful as MPB

attack level and degradation rates appear to be linked to stand level diameter distributions.

Two databases were used in this analysis ¢ the resultant database and the Quesnel SEFHF
matrix.

371 wUl UUOUEQUWEEUVUEEEUI wPhEUWEUDPOUWUUEUUDLOT whpbUT w3 b
following tables:

b

fesl_resl - resultant attributes

fire_probability - data provided by B.A.Blackwell

pem_lookup - new vector pem dataset from Timberline

r10_yod - year of death data added to resultant semi-spatially
rll_ogma - ogma data

r7_enret - enhanced retention data

r9_attack - pine beetle attack data, added to resultant semi-spatially.

res_pem_link - link between resultant and pem data

o Bo Do Bo Do Do o Do

res_sia_link - link between resultant and site index adjusted pem data

7 See http://www forrex.org/tools/sedas/ for an explanation of SEDA
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A sia_lookup - site index adjusted attribute data
A timb_vri - Vri dataset from timberline resultant

A tsb - timber supply blocks

The Quesnel SEFHF matrix contains the following tables:

A BEC

COMPLEX

FHF
FHF_BEC_HAZ
HAZ
SEDA_BEC_SS
SITESERIES

A TREATMENT

The following section outlines the methodology and steps taken to produce the Quesnel site
series and site index fertilization rankings.

To o Do Io Do Do

Quesnel Fertilization Ranking Analysis Methodology & Steps
1 Resultant Pine Percentage, Age, and BEC/Site Series
1.1 Pine Percentage (PINE_PCT)

M added PINE_PCT attribute to fesl_resl table

{1 linked fesl_res1 and timb_vri tables, and summed the species percentage data to populate
the PINE_PCT attribute using the following function and update query:

Functions:

Public Function pinePct(species, speciesPct)
pinePct =0
Select Case UCase(Trim(species))
Case "PL", "PLI"
pinePct = speciesPct
End Select

End Function

B.A. Blackwell & Associates Ltd. Page 25 March, 2008



Pine Fertilization Opportunities in the Quesnel TSA

Function pine_pct(spl, pctl, sp2, pct2, sp3, pct3, sp4, pct4, sp5, pct5, sp6, pctd)
a = pinePct(sp1, pctl)

b = pinePct(sp2, pct2)

¢ = pinePct(sp3, pct3)

d = pinePct(sp4, pct4)

e = pinePct(sp5, pct5)

f = pinePct(sp6, pct6)

pine_pct=a+b+c+d+e+f

End Function

Update Query:

UPDATE fesl_res1 INNER JOIN timb_vri ON fesl_res1.VRI_TAG = timb_vri.VRI_TAG SET

fesl res1.PINE_PCT =
pine_pct([SPC_1],[SPCPCT_1],[SPC_2],[SPCPCT_2],[SPC_3],[SPCPCT_3],[SPC_4],[SPCPCT_4],[
SPC_5],[SPCPCT_5],[SPC_6],[SPCPCT_6]);

Age
1.2.1 Projected Age (PR]_AGE)

1 added PR]J_AGE attribute to fesl_resl table
1 linked fesl_resl and timb_vri tables, populated PR]_AGE with the PROJ_AGE attribute in
the timb_vri table using the following update query

Update Query:

UPDATE fesl_res1 INNER JOIN timb_vri ON fesl_res1.VRI_TAG = timb_vri.VRI_TAG SET
fesl_res1.PRJ_AGE = [timb_vri].[PROJ_AGE];
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1.2.2 Updated Projected Age (PRJ_AGE_UP)

1 added PRJ_AGE_UP attribute to fesl_res] table

1 populated PR]_AGE_UP using depletion data noted in HARV_YEAR and using the
following function and update query

1 if harvesting took place (i.e., HARV_YEAR is not null) and PRJ_AGE > 30 the PR]_AGE_UP
was set to 0. For all other circumstances, PR]_AGE_UP is equal to PR]_AGE.

Functions:

Public Function harvyear(harv_year)
harvyear=0

Select Case UCase(Trim(harv_year))

Case "?", "1983", "1984", "1985", "1986", "1987", "1988", "1989", "1990", "1991", "1992", "1993",
n1994u, v71995w, ”1996”, v71997w, "1998”, n1999u’ ”2000”, "2001", H2002|l, H2003H, H2004H, ”2005”, ”2006",
n2007u

harvyear=1
End Select

End Function

Function update_prj_ages(harv_year, prj_age)
update_prj_ages = prj_age

a =harvyear(harv_year)

If a=1 And prj_age > 30 Then
update_prj_ages =0

End If

End Function

Update Query:
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UPDATE fesl_res1 SET fesl_res1.PR]_AGE_UP =update_prj_ages([HARV_YEAR],[PR]_AGE]);

BEC and Site Series (BEC_SS_TYP)

1 added BEC_SS TYP attribute to fesl_resl table
{ catagorized BECLABEL into A = "SBS dw 1", "SBS dw 2", "SBS mc 2", "SBS mw", "SBS wk 1",
2!/ 2EEROWE(" "' wPOWKEOWE( # %WEOwt EOw! wd wl, 2wwR YEOL

using the following functions and update query

Functions:

Public Function becSS(beclabel)
becSS = "9999"

Select Case UCase(Trim(beclabel))

Case "SBS dw 1", "SBS dw 2", "SBS mc 2", "SBS mw", "SBS wk 1", "SBPSdc", "ICH wk 4", "IDF
dk 3"

becSS="A"
Case "MS xv"
becSS ="B"

Case "SBPSmk"
becSS ="C"
End Select

End Function

Function bec_ss_type(beclabel)
bec_ss_type = becSS(beclabel)

End Function
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Update Query:

UPDATE fesl_res1 SET fesl_res1.BEC_SS_TYP =bec_ss_type([BECLABEL]);

2 Resultant Site Series
21 Site Series 01 Percentage (SS01)

1 linked res_pem_link table to pem_lookup table and used the following cross-tab query to

create a pivot table to breakdown the site series percentages for each RES_TAG

Crosstab Query:

res_Stepl-make_SS01_Pct_Table:

TRANSFORM Sum(res_pem_link.pem_pct) AS SumOfpem_pct

SELECT res_pem_link.RES_TAG, Sum(res_pem_link.pem_pct) AS SumOfpem_pctl

FROM res_pem_link INNER JOIN pem_lookup ON res_pem_link. ECP_TAG =
pem_lookup.ECP_TAG

GROUP BY res_pem_link.RES_TAG

PIVOT pem_lookup.SITE_S1;

I created the SSO01_PCT table to display all SS01 percentages >= 50 and noted each RES_TAG
as being >=50 (GT_50 attribute) and >=70 (GT_70 attribute) using the following make table

query:

Make Table Query:

SELECT [res_Stepl-make_SS01_Pct_Table].RES_TAG, [res_Stepl-make_SS01_Pct_Table].[01],
IIf([01]>=0.5,1If([01]<=0.7,1,0),0) AS GT_50, IIf([01]>=0.7,1,0) AS GT_70 INTO SS01_PCT

FROM [res_Stepl-make_SS01_Pct_Table]

WHERE ((([res_Stepl-make_SS01_Pct_Table].[01])>=0.5));
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1 added SSO1lattribute to fesl_res1 table
9 linked fesl_res1 and SS01_PCT tables
1 populated SS01 attribute in fesl_res] table using the following function and update query:

Function:

Function ss01_pct(G50, G70)
ss01_pct = "9999"

If G50 =1 Then

ss01_pct = "G50L70"

Elself G70 =1 Then

ss01_pct = "G70"

End If

End Function

Update Query:

UPDATE fesl_res1 LEFT JOIN SS01_PCT ON fesl_res1.RES_TAG = SS01_PCT.RES_TAG SET
fesl_res1.5501 = ss01_pct([GT_50],[GT_70]);

Fertilization Rank Using Site Series (FERT_RANK_SS)

9 added FERT_RANK_SS attribute to fesl_res1 table
1 populated the FERT_RANK_SS attribute using the following function and update query:

Function:
Function fert_rank_ss(prj_age_up, pine_pct, bec_ss_typ, ss01)

fert_rank_ss ="9999"
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If (prj_age_up >= 15 And prj_age_up <= 40) And (pine_pct >=80) And (bec_ss_typ ="A") And
(ss01="G70") Then

fert rank ss=1

Elself (prj_age_up >=15 And prj_age_up <=40) And (pine_pct >= 50 And pine_pct < 80) And
(bec_ss_typ="A") And (ss01 = "G70") Then

fert rank _ss=2

Elself (prj_age_up >=15 And prj_age_up <=40) And (pine_pct >=30) And (bec_ss_typ ="B" Or
bec_ss_typ ="C") And (ss01 <> "9999") Then

fert rank _ss=3

Elself (prj_age_up >=15 And prj_age_up <=40) And (pine_pct >=30) And (bec_ss_typ ="A")
And (ss01 = "G50L70") Then

fert rank _ss=3

Elself (prj_age_up > 40 And prj_age_up <= 100) And (pine_pct >=80) And (bec_ss_typ ="A")
And (ss01 ="G70") Then

fert rank ss=4

Elself (p1j_age_up > 40 And prj_age_up <= 100) And (pine_pct >=50 And pine_pct < 80) And
(bec_ss_typ ="A") And (ss01 = "G70") Then

fert rank ss=5

Elself (prj_age_up > 40 And prj_age_up <=100) And (pine_pct >=30) And (bec_ss_typ ="B" Or
bec_ss_typ ="C") And (ss01 <> "9999") Then

fert rank ss=6

Elself (prj_age_up > 40 And prj_age_up <=100) And (pine_pct >=30) And (bec_ss_typ ="A")
And (ss01 ="G50L70") Then

fert rank ss=6

End If
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End Function

Update Query:
Res_updateFert_Rank_SS:

UPDATE fesl_resl SET fesl_res1.FERT RANK_SS =
fert_rank_ss([PRJ_AGE_UP],[PINE_PCT],[BEC_SS_TYP],[SS01]);

3 Resultant Site Index
3.1 Adjusted Site Index ¢ PEM and VRI Site Index

Weighted PEM site index will be applied to PR]_AGE_UP <= 50 and weighted VRI site index to
PRJ_AGE_UP > 50. Area weighted site indexes are used since a RES_TAG polygon can have
many sub polygons, which are assigned a site index.

3.1.1 res_sia_link_wsi table

1 linked res_sia_link table and sia_lookup table and used the following make table query to

create the res_sia_link_wsi table:

Make Table Query:

SELECT res_sia_link.RES_TAG, res_sia_link.SIA_ALB_ID, [percent_sia]*[PLPSIPEM] AS
PL_PEM_WGS], [percent_sia]*[PLPSIVRI] AS PL_VRI_WSI INTO res_sia_link_wsi

FROM res_sia_link LEFT JOIN sia_lookup ON res_sia_link.SIA_ALB_ID =
sia_lookup.SIA_ALB_ID

WHERE (((sia_lookup.PLPSIPEM)<>-9999) AND ((sia_lookup.PLPSIVRI)<>-9999));

3.1.2 sia_lookup_wsi table

{1 used the following make table query to create the sia_lookup_wsi table:
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Make Table Query:

SELECT res_sia_link_wsi.RES_TAG, Sum(res_sia_link_wsi.PL_PEM_WSI) AS
SumOfPL_PEM_WSI, Sum(res_sia_link_wsi.PL_VRI_WSI) AS SumOfPL_VRI_WSI INTO
sia_lookup_WSI

FROM res_sia_link_wsi

GROUP BY res_sia_link_wsi.RES_TAG;

3.1.3 Pine PEM and VRI Weighted Site Index

M added PL_PEM_WSI and PL._VRI_WSI attributes to the fesl_resl table

1 linked the fesl_res] table and sia_lookup_wsi table

1 populated the PL_PEM_WSI and PL_VRI_WSI attributes in the fesl_res] table using the
following update query:

Update Query:

UPDATE fesl_res1 INNER JOIN sia_lookup_WSI ON fesl_res1.RES_TAG =
sia_lookup_WSLRES_TAG SET fesl_res1.PL_PEM_WSI = [SumOfPL_PEM_WS€I],
fesl_res1.PL_VRI_WSI = [SumOfPL_VRI_WSI];

3.1.4 Fertilization Site Index (FERT _SI)

9 added FERT_SI attribute to the fesl _resl table
1 populated the FERT_SI attribute in the fesl_res1 table using the following function and
update query:

Function:

Function fert_si(prj_age_up, pl_pem_wsi, pl_vri_wsi)
fert_si =9999

If prj_age_up <= 50 Then

fert_si=pl_pem_wsi
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Elself prj_age_up > 50 Then
fert_si=pl_vri_wsi
End If

End Function

Update Query:

UPDATE fesl_res1 SET fesl_res1. FERT _SI =
fert_si([PRJ_AGE_UP],[PL_PEM_WSI],[PL_VRI_WSI));

3.1.5 Update Fertilization Site Index (FERT_SI_AD]J1)

1 it appears that the FERT_SI and the PLPSIPEM/PLPSIVRI data contains SI=0 for many of the
records

9 added FERT_SI_AD]J1 attribute to fesl_res1

1 for FERT_SI_AD]J1, where FERT_SI <7, it will be populated with SITE_INDEX from the
timb_vri table

1 FERT_SI_AD]J1 was populated using the following function and update query:

Function:

Function fert_si_adj_one(fert_si, site_index)
fert_si_adj_one = fert_si

If fert_si <7 Then

fert_si_adj_one = site_index

End If

End Function

Update Query:
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1 joined the fesl_resl and timb_vri tables

UPDATE fesl_res1 INNER JOIN timb_vri ON fesl_res1.VRI_TAG = timb_vri.VRI_TAG SET
fesl_res1.FERT_SI_AD]J = fert_si_adj([FERT_SI],[SI_ESTIMAT));

3.2 Fertilization Ranking Using Site Index (FERT_RANK_SI)

1 added FERT_RANK SI attribute to the fesl_resl1 table
1 populated the FERT_RANK_SI attribute in the fesl_res1 table using the following function
and update query:

Function:
Function fert_rank_si(prj_age_up, pine_pct, bec_ss_typ, fert_si_adjl)

fert_rank_si ="9999"

If (prj_age_up >= 15 And prj_age_up <=40) And (pine_pct >=80) And (bec_ss_typ ="A") And
(fert_si_adjl >=15 And fert_si_adjl <= 25) Then

fert rank si=1

Elself (prj_age_up >=15 And prj_age_up <=40) And (pine_pct >= 50 And pine_pct <80) And
(bec_ss_typ ="A") And (fert_si_adjl >=15 And fert_si_adjl <= 25) Then

fert rank si=2

Elself (prj_age_up >=15 And prj_age_up <=40) And (pine_pct >=30) And (bec_ss_typ ="B" Or
bec_ss_typ ="C") And (fert_si_adjl >=13 And fert_si_adjl <= 20) Then

fert rank si=3

Elself (prj_age_up > 40 And prj_age_up <=100) And (pine_pct >=80) And (bec_ss_typ ="A")
And (fert_si_adjl >=15 And fert_si_adjl <=25) Then

fert_rank_si=4

Elself (prj_age_up > 40 And prj_age_up <= 100) And (pine_pct >=50 And pine_pct <80) And
(bec_ss_typ="A") And (fert_si_adjl >= 15 And fert_si_adjl <= 25) Then
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fert_rank_si=5

Elself (prj_age_up > 40 And prj_age_up <= 100) And (pine_pct >=30) And (bec_ss_typ ="B" Or
bec_ss_typ ="C") And (fert_si_adjl >=13 And fert_si_adjl <= 20) Then

fert_ rank si=6

End If

End Function

Update Query:

UPDATE fesl_resl SET fesl_res1. FERT RANK_SI =
fert_rank_si([PR]_AGE_UP],[PINE_PCT],[BEC_SS_TYP],[FERT_SI_AD]J1]);

4 Resultant MPB Rank

MPB rank 1: <25% MPB percent attack

MPB rank 2: 25% <= MPB percent attack < 50%
4.1 MPB Percent (MPB_PCT)

1 added MPB_PCT attribute to the fesl resl table
1 linked fesl_resl table to the r1-_yod table
1 populated MPB_PCT using the following update query:

Update Query::

UPDATE fesl_res1 LEFT JOIN r10_yod ON fesl_res1.RES_TAG =r10_yod.RES_TAG SET
fesl_res1.MPB_PCT = [r10_yod].[SUM_PCT];

4.2 MPB Rank (MPB_RANK)

-added MPB_RANK attribute to fesl resl table
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-populated MPB_RANK using the following function and update query:

Function:

Function mpb_rank(mpb_pct)

mpb_rank = 9999

If mpb_pct <0.25 Then

mpb_rank =1

Elself mpb_pct >=0.25 And mpb_pct <0.5 Then
mpb_rank =2

End If

End Function

Update Query:

UPDATE fesl_res1 SET fesl_res1. MPB_RANK = mpb_rank([MPB_PCT]);

5 Resultant Forest Health
5.1 Forest Health Hazard Rating Table
5.1.1 FHF_HazRating Table

Using the following Crosstab query and make table query, the FHF_HazRating table was
created:

Crosstab Query:

TRANSFORM First(FHF_BEC_HAZ.HazardRating) AS FirstOfHazardRating
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SELECT FHF_BEC_HAZ.MainData_Id, FHF_BEC_HAZ.BGC_ZONE,
FHF_BEC_HAZ.BGC_SUBZON, FHF_BEC_HAZ.BGC_VRT

FROM FHF_BEC_HAZ

GROUP BY FHF_BEC_HAZ.MainData_Id, FHF_BEC_HAZ.BGC_ZONE,
FHF_BEC_HAZ.BGC_SUBZON, FHF_BEC_HAZ.BGC_VRT

PIVOT FHF_BEC_HAZ.FHF_Name;
Make Table Query:

SELECT [fhfhaz_Stepl-make_FHF_HazRating_Table].MainData_Id, [fhfhaz_Step1-
make_FHF_HazRating_Table]. BGC_ZONE, [thfhaz_Step1-
make_FHF_HazRating_Table]. BGC_SUBZON, [fhfthaz_Stepl-
make_FHF_HazRating_Table].BGC_VRT, [fhfhaz_Step1-
make_FHF_HazRating_Table].[Atropellis Canker], [fhthaz_Step1-
make_FHF_HazRating_Table].[Comandra and Stalactiform Blister Rust], [fhfhaz_Step1-
make_FHF_HazRating_Table].[Lodgepole Pine Dwarf Mistletoe], [fhfhaz_Step1-
make_FHF_HazRating_Table].[Western Gall Rust] INTO FHF_HazRating

FROM [thfhaz_Stepl-make_FHF_HazRating_Table];

5.1.2 Disease Hazard Rating

1 added the AC_Rating, CSBR_Rating, DM_Rating, and WGR_Rating attributes to the
FHF_HazRating table

1 populated the AC_Rating, CSBR_Rating, DM_Rating, and WGR_Rating attributes using the
following function and update query:

Function:
Function disease_rating(disease)
disease_rating =0

Select Case UCase(Trim(disease))
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Case ", "LOW", "LOW - MODERATE", "MODERATE"
disease_rating = 0
Case "MODERATE - HIGH", "HIGH"
disease_rating =1
End Select

End Function

Update Query:

UPDATE FHF_HazRating SET FHF_HazRating. AC_Rating = disease_rating([Atropellis
Canker]), FHF_HazRating. CSBR_Rating = disease_rating([Comandra and Stalactiform Blister
Rust]), FHF_HazRating.DM_Rating = disease_rating([Lodgepole Pine Dwarf Mistletoe]),
FHF_HazRating. WGR_Rating = disease_rating([Western Gall Rust]);

5.1.3 High Forest Health Hazard Rating

1 added HIGH_RATING attribute to the FHF_HazRating table
1 populated the HIGH_RATING attribute using the following function and update query:

Function:
Function thf_high_rating(ac, csbr, dm, wgr)
fhf_high_rating =0

If UCase(Trim(ac)) = "HIGH" Or UCase(Trim(csbr)) = "HIGH" Or UCase(Trim(dm)) = "HIGH"
Or UCase(Trim(wgr)) = "HIGH" Then

thf high rating=1
End If

End Function
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Update Query:
Fhfhaz_update_HighRating:

UPDATE FHF_HazRating SET FHF_HazRating. HIGH_RATING = thf high_rating([Atropellis
Canker],[Comandra and Stalactiform Blister Rust],[Lodgepole Pine Dwarf Mistletoe],[Western
Gall Rust]);

5.2 FHF_lookup2 Table

1 created the FHF_lookup table using the following query:

Make Table Query

SELECT FHF_HazRating. BGC_SUBZON, FHF_HazRating. BGC_VRT,

Sum(FHF_HazRating. AC_Rating) AS SumOfAC_Rating, Sum(FHF_HazRating.CSBR_Rating)
AS SumOfCSBR_Rating, Sum(FHF_HazRating.DM_Rating) AS SumOfDM_Rating,
Sum(FHF_HazRating. WGR_Rating) AS SumOfWGR_Rating,

Sum(FHF_HazRating. HIGH_RATING) AS SumOfHIGH_RATING INTO FHF_lookup2

FROM FHF_HazRating

GROUP BY FHF_HazRating. BGC_SUBZON, FHF_HazRating. BGC_VRT;

5.2.1 Sum of Forest Health Hazard Rating

1 added FHF_RATING_SUM attribute to the FHF_lookup?2 table
1 populated the FHF_RATING_SUM attribute using the following function and update query:

Function:

Function fhf_rating_sum(ac, csbr, dm, wgr)
thf rating sum=0
If ac >0 Then

w=1
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Elself ac =0 Then

If csbr > 0 Then
x=1

Elself csbr =0 Then

If dm >0 Then
y=1

Elself dm =0 Then
y=0

End If

If wgr >0 Then
z=1

Elself wgr =0 Then
z=0

End If

fhf rating sum=w+x+y+2z

End Function
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Update Query:

UPDATE FHF_lookup2 SET FHF _lookup2.FHF_RATING_SUM =
thf rating_sum([SumOfAC_Rating],[SumOfCSBR_Rating],[SumOfDM_Rating],[SumOfWGR_R
ating]);

5.2.2 Subzone/Variant

1 added SUBZON_VRT attribute to FHF_lookup?2 table
1 populate SUBZON_VRT attribute using the following update query:

Update Query:

UPDATE FHF_lookup2 SET FHF_lookup2.SUBZON_VRT = [BGC_SUBZON] & " " &
[BGC_VRT];

Resultant Disease Ranking
5.3.1 Subzone/Variant (SUBZON_VRT)

1 added SUBZON_VRT attribute to the fesl res1 table
{1 populated the SUBZON_VRT attribute using the following update query:

Update Query:

UPDATE fesl_res1 SET fesl_res1.SUBZON_VRT = Right([BECLABEL],4);

{1 refined SUBZON_VRT records where the above query did not correctly yield
subzone/variant combinations (e.g. BECLABEL had null variant) with various update

queries

5.3.2 Disease Hazard Ranking (DISEASE_RANK)
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1 added DISEASE_RANK attribute to the fesl_res] table
71 linked fesl_res1 table and FHF_lookup2 table
1 populated the DISEASE_RANK attribute using the following function and update query:

Function:

Function disease_rank(prj_age_up, pine_pct, high_rating, thf_rating)

disease_rank = "9999"

If (prj_age_up >= 15 And prj_age_up <= 100) And (pine_pct >=50) And (fhf_rating >= 2) Then
disease_rank = "Very High"

Elself (prj_age_up >=15 And prj_age_up <= 100) And (pine_pct >=50) And (high_rating >=1)
Then

disease_rank = "High"
End If

End Function

Update Query:

UPDATE fesl_res1 LEFT JOIN FHF_lookup2 ON fesl_res1.SUBZON_VRT =
FHF_lookup2.SUBZON_VRT SET fesl_res1.DISEASE_RANK =
disease_rank([PR]_AGE_UP],[PINE_PCT],[SumOfHIGH_RATING],[FHF_RATING_SUM]);

6 Resultant MPB and Disease Code Combinations
6.1 MPB Code (MPB _NETDWN)

1 added MPB_NETDWN attribute to the fesl resl table
1 populated the MPB_NETDWN attribute using the following function and update query:

Function:

Function mpb_netdown(mpb_rank)
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If mpb_rank =1 Then
mpb_netdown = "M1"

Elself mpb_rank =2 Then
mpb_netdown = "M2"

Elself mpb_rank = 9999 Then
mpb_netdown = "M3"

End If

End Function

Update Query:

UPDATE fesl_res1 SET fesl_res1. MPB_NETDWN = mpb_netdown([MPB_RANK]);

6.2 Disease Code (DISEASE_NETDWN)

1 added DISEASE_NETDWN attribute to the fesl_resl table
1 populated the DISEASE_NETDWN attribute using the following function and update

query:

Function:

Function disease_netdown(disease_rank)
If disease_rank ="9999" Then
disease_netdown = "D1"

Elself disease_rank = "HIGH" Then
disease_netdown = "D2"

Elself disease_rank = "VERY HIGH" Then

disease_netdown = "D3"
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End If

End Function

Update Query:

UPDATE fesl_res1 SET fesl_res1.DISEASE_NETDWN = disease_netdown([DISEASE_RANK]);

6.3 MPB/Disease Code Combinations (TOTAL_NETDWN)

1 added TOTAL_NETDWN attribute to the fesl_resl table
1 populated the TOTAL_NETDWN attribute using the following update query:

Update Query:

UPDATE fesl_res1 SET fesl_res1. TOT_NETDWN = [MPB_NETDWN] & " " &
[DISEASE_NETDWN;

7 Fertilization Ranks and MPB/Disease Summary Tables
7.1 SS01 Fertilization Rank Summary Table

{1 used the following cross tab query to generate the SS01 Fertilization Rank Summary Table:

Crosstab Query:

TRANSFORM Sum(JAREA]/10000) AS ha

SELECT fesl_res1. ROLLUP, fesl_res1. FERT _RANK_SS
FROM fesl_resl

WHERE (((fes]_res1.ROLLUP)<>"FFFFE"))

GROUP BY fesl res1.ROLLUP, fesl res1. FERT RANK SS
PIVOT fesl_res1. TOT_NETDWN;

7.2 Site Index Fertilization Rank Summary Table
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1 wused the following cross tab query to generate the Site Index Fertilization Rank Summary
Table:

Crosstab Query:

TRANSFORM Sum([AREA]/10000) AS ha

SELECT fesl_res1. ROLLUP, fesl res1. FERT_RANK_SI
FROM fesl_resl

WHERE (((fesl_res1.ROLLUP)<>"FFFFF"))

GROUP BY fesl_res1.ROLLUP, fesl _res1. FERT RANK_SI

PIVOT fesl_res1. TOT NETDWN;
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