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PF2011 — Growing stock volume forecasts

Background

A forecast of standing volume (or of growing stock) is a fundamental output of the
forecast system, consisting of estimated growing stock volume over time.

Growing stock volume forecasts have many applications, notably:

Growing stock volume is the main measure used in international reporting of
estimates of growing stock. ldeally growing stock estimates are based directly
on national inventory assessments taken for an appropriate base year. When
growing stock estimates are needed for years falling between inventory base
years, adjustments to allow for stand growth and removals need to be made to
growing stock volume estimates.

Growing stock volume is usually the measure from which estimates of
increment are derived.

Growing stock forecasts, in conjunction with removals and increment forecasts,
are a strategic measure of the sustainability of intended forest management.

Forecasts of growing stock volume are needed as a component in the
calculation of standing biomass and carbon (see relevant documents).

Forecasts of growing stock volume will be required, to IAS 41 Agriculture
standards®, by the Office for National Statistics for inclusion as ‘natural capital’
in the annual statement of UK Environmental Accounts, as detailed in the UK
Government’s White Paper “The Natural Choice: securing the value of nature”
(published 7™ June 2011).

The calculation of a growing stock volume forecast involves 4 data sets:

Data on areas of forest in terms of species composition, growth rates, stocking
and age distribution.

Data describing the intended management of forest areas.

Estimates of stand growth and yield under different management regimes
(usually obtained from models).

A set of parameters to “control” the forecast, e.g. to specify the period over
which the forecast is calculated and reported.

Appendix 1 contains a detailed example of how these data are used to calculate a
growing stock volume forecast for a forest component.

1 International Accounting Standard 41 Agriculture.
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PF2011 — Growing stock volume forecasts

A separate document will describe major variations in the calculations given in
Appendix 1 due to data and parameter settings e.g. thinning or no thinning,
management coupe type.

For the Public Forest Estate (PFE), the required data sets are obtained from the
Forester database (the SCDB), with controlling parameters from the Forecast Wizard.
For private woodlands, forecasting involves a more complex procedure based on
National Forest Inventory (NFI) survey squares and a ‘bulking up’ procedure
(documented elsewhere) requiring reference to the NFI woodland map. Forecasting
for private woodlands also uses a bespoke NFI forecast wizard.

Growing stock volume is calculated at a sub-component level and amalgamated
across the forecast extent. Appendix 2 indicates how different Forestry Commission
SCDB land-use codes are to be treated in the growing stock volume forecast while
Appendix 3 provides similar information for NFI component types.

Forecast Types

It is possible to make very different assumptions about intended management of
forest areas, depending on the purpose of the forecast. Different ‘Forecast Types’ can
be specified addressing the main applications of forecasting.

The Forecast Wizard in Forester allows for six types of forecast, namely:
e Zero Intervention Forecast;
e Biological Potential Forecast;
e Strategic Regional Forecast;
e Management Plans Forecast;
e Target Assortments Forecast; and
e Quick Forecast.

Full details of these forecast types, including simple examples, can be found in the
document ‘Forecast Types’.

The calculation of growing stock volume will be handled differently for each of these
forecast types. Growing stock volume is calculated by the forecast system according
to the detailed requirements of each Forecast Type, and is reported accordingly (see
Appendix 2 for a summary relating to the Public Forest Estate land-use codes,
Appendix 3 for a summary relating to NFI component types).
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Restocking in the forecast

Standard forecasts usually cover a period of 20 years and it is unlikely that any sub-
components re-stocked during the standard forecast period would have any further
substantive volume production associated. However, forecasts for longer periods may
be required, and these will need to include estimates of growing stock volume from
any restock areas which contain trees achieving 7 cm diameter at breast height within
the period of the forecast.

The processes by which restocking is handled by the forecast system can be found in
the document ‘Restocking in the Forecast’.

Historical growing stock volume (Hindcasting)

In some situations it is necessary to estimate historical growing stock volume
(hindcasting) as well as forecasting future development of the growing stock. For
example, this is likely to be needed where consistent estimates are required from a
historical base year such as 1990 as adopted in the Kyoto Protocol. The version of the
forecast system currently under development does not address any requirements for
such hindcasting. The system has, however, been designed in order to enable the
facility for hindcasting to be incorporated in future versions of the software.

International reporting of growing
stock volume

The current international definition of a growing stock (FAO 1998, UNECE 2000,
Tomppo et al. 2010) refers to:

"The living tree component of the standing volume. Volume over bark of all
living trees more than X cm in diameter at breast height (dbh), or above
buttress if higher. Includes the stem from ground level or stump height up
to a top diameter of Y cm, and may also include branches to a minimum
diameter of W cm. Countries must indicate the three thresholds (X, Y,

W cm) and the parts of the tree that are not included in the volume. They
must also indicate whether the reported figures refer to volume above
ground or above stump. These specifications should be applied consistently
through the time series.”

4 | T.A.R.Jenkins, R.W. Matthews, E.D. Mackie and L. Halsall | 15/07/2012


https://cdn.forestresearch.gov.uk/2022/02/pf2011_restocking.pdf

PF2011 — Growing stock volume forecasts

The conventions historically adopted and implemented in the UK are:
X =7 cm (minimum dbh)
Y = 7 cm (minimum top diameter)
W = 7 cm (minimum branch diameter, with a minimum section length of 3 m).
Volume includes the stump (i.e. from ground level).

The forecast system will allow these conventions to be used in the future for reporting
of the growing stock volume. It will also allow for flexibility in adoption of other
reporting conventions, e.g. Y =0cm and W = 0 cm.

Definition of growing stock volume

The conventional output of a growing stock volume forecast consists of standing
volume in terms of the overbark cubic volume of living trees to 7 cm top diameter
overbark, i.e. including:

e stump;
e stemwood; and

o “utilisable” branch wood [i.e. sufficiently straight and with a minimum
continuous length of 3 metres] to 7cm top diameter overbark.

Conventions are found in section 3.5, page 56 of Matthews and Mackie (2006) and the
Code of Sample Plot Procedure (1976, amended 1981) section 3.19%. One key
convention defines utilisable (measurable) trees as having DBH 7 cm or greater.

A variation to these conventions involves reporting stem wood 'to tip', i.e. to 0 cm
diameter over bark and all branch wood (also to O cm).

By convention, the volume of dead trees is not included. There is interest amongst
some users in obtaining forecasts of standing dead volume available. This is
complicated to estimate due to the stochastic nature of tree mortality, variations in
the rate of degradation of non-living material, and the potential for accumulation of
dead trees over several years. Provision of growing stock volume forecasts including
elements of deadwood?® is not planned in the period 2010-2012.

2 For readers with access to the FC intranet, the amended Code of Sample Plot Procedure is
available on the Forest Research eConnect pages under ‘Research’.

3 By definition, deadwood cannot form part of the growing stock (i.e. it is no longer growing).
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Growing stock volume for young (small) trees

Stands where the mean dbh is significantly smaller than 7 cm are accounted as having
a growing stock volume of 0 (zero) cubic metres. Growing stock volume will only be
estimated following the age of the first entry in a yield table for a particular species,
yield class and management.

How we report growing stock volume

The forecast system calculates estimates of growing stock volume for a sequence of
individual years; however the growing stock volume is reported for a sequence of five-
year periods. This reflects the fact that the users specify thinning and felling
operations on a yearly basis, however in practice actually thinning and felling can
deviate by one or more years from that specified in a forecast. For these reasons,
forecasts are generally reported for five year periods rather than individual years. The
forest design plan process recognises that such deviations of harvesting from specified
times may take place.

Users are free to specify bespoke forecast reporting periods if needed.

Scope of volume forecast

In the version of the forecast system proposed for development, growing stock
volume can be forecast for any forest area that:

e contains living, standing trees of yield class O (zero) or above,
e contains trees of yield class O (zero) or above in areas defined as windblown,

¢ has been assigned the data and parameters needed for the calculations
described in Appendix 1.

Later developments to the forecast system may permit more sophisticated forecasts
to be calculated for forest areas containing trees of below yield class 4, but such
developments are not planned during the period 2010-2012.

Areas of yield class 0 (zero) forests are assumed to contain zero growing stock
volume. Yield models are not currently available to represent the stands of yield
class 2. In the version of the forecast system proposed for development, growing
stock volume in yield class 2 stands will be calculated by applying the yield model of
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the lowest yield class available for the species and multiplying by a factor of (2 = yield
class).

The FC forecasting methodology also includes a number of conventions which can be
adopted in order to calculate growing stock volume forecasts where some essential
data items have not been specified by the user. These conventions effectively
describe default settings for data and parameters which depend upon the type of
forecast being calculated as described in detail in the document ‘Forecast Types’.

At present, growing stock volume forecasts cannot be calculated for forest areas
containing coppice. The provision of such forecasts is not planned during the period
2010-2012.

Unlike fellings and removals forecasts, growing stock volume forecasts need to include
a number of areas where timber production is not identified as a significant objective,
such as research areas, seed stands and coupes designated for minimum intervention.
Forest components explicitly set by users to be non-forecastable also need to be
included. Further details are given in the ‘Forecast Types’ document.

Areas currently classed as felled are not normally included in growing stock volume
forecasts but do need to be accounted for in long term forecasts. Where the restock
plan held in Forester indicates that the land will be managed as a forest habitat in the
future, the growing stock volume arising from the stands indicated in the restock layer
will be estimated and reported. The combinations of land uses, management types
and future habitats are shown in the document ‘Restocking in the Forecast'.

Growing stock volume and production events

In a production forecast, the outputs are tied to specific production events and
therefore are tied to specific years (although reporting often groups the years into
periods). Over the life cycle of a stand it should be possible to estimate growing stock
volume for any year regardless of whether production is taking place in that year or
not.

The reported growing stock volume for a year assumes that the production event has
taken place, i.e. it is reported as:

e the post-thin growing stock volume; and

e 0 (zero) cubic metres for a year where a felling is planned.

Note that, when used in calculation of increment, growing stock volume before
production may sometimes be used. The worked example in the document ‘Volume
Increment Forecasts’ illustrates this.
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Handling inconsistent fell years

In some cases, sub-components may be assigned a fell year which is inconsistent with
either base data or the forecast period (i.e. start year and finish year). Details of
these situations are detailed in an appendix to the document ‘Felling and Removals
Forecasts’.

How to handle areas which currently have no
forecastable stands

Where the restock plan held in Forester indicates that the land will be managed as a
forest habitat in the future, growing stock volume arising from the stands indicated in
the restock layer will be estimated and reported. The combinations of land uses,
management types and future habitats are shown in the document ‘Restocking in the
Forecast’. The treatment of such land use codes by the forecast system is presented
in Appendix 2.

Growing stock volume and windblow

By definition, growing stock volume is assumed to be live volume; however, windblow
components will currently have a growing stock volume. This should be estimated as
at the reference year of the forecast data and should not be “grown forward” into the
future. Note that this may overestimate the growing stock volume for windblow
components as:

e there is no information to say when the windblow took place and consequently
no indication of when growth ceased; and

e there is no factor to account for degradation of the trees within a windblow
stand (see section below).

The treatment of windblown (PWB) areas by the forecast system is outlined in
Appendix 2.

Growing stock volume arising from windblow should be shown separately from the
growing stock volume arising from other stands. It should only be shown in the first
year of the growing stock volume report as removal is assumed.

Any growing stock volume arising from the restocking following clearance of windblow
will be included in the main growing stock volume reports.
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Growing stock volume and yield adjustment factors

Traditionally, within the production forecast, the user may specify adjustment factors
at the stand level that can be applied to the volume and mean dbh of the production
volume as estimated from the yield tables. In addition, some standard adjustment
factors are generally assumed by the forecast system namely:

e a 5% reduction in volume produced from areas designated with a high
windthrow hazard classification (this can be overridden by the user); and

e a 5% reduction in any volume arising from windblow.

It is appropriate to apply any volume and mean dbh adjustment factors, which are
applied to the production volume, to the growing stock volume at any point in time.
This keeps the estimates of the growing stock and the production consistent.

The adjustment factor for high windthrow hazard areas should be applied to growing
stock volume as it is intended to cover an assumed difference in growth pattern from
the basic yield models, and is not intended to cover tree loss due to windblow.

The adjustment factor for the volume arising from windblow is intended to allow for a
reduction in volume recovered due to degradation. This factor should not be applied
to the growing stock volume arising from windblow as this is only reported for a single
year.

Forecast reports for growing stock volume

Both tabular and graphical output reports are produced. Examples are presented in
Appendix 4.
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Volume Increment Forecasts
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Growing Stock Carbon Forecasts*
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Restocking in the Forecast
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*Publication of Forecast Technical Documentation detailing forecasts involving
straightness, biomass and carbon will follow.
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Appendix 1 — Worked Examples

The following worked examples are all based on the ‘Management Plans Forecast
Type’ (see ‘Forecast Types’) and make reference to the use of an ‘appropriate growth
model’. This is a growth model selected by M1 for each forest sub-component on the
basis of tree species, yield class, initial spacing and broad thinning prescription,
essentially ‘thin’ or ‘no thin’, based on the setting of the ‘<PREVIOUSLY_THINNED>’
flag. It is therefore crucial that this flag is set appropriately for every forecastable
sub-component.

The model is selected to reflect how the stand has been managed up to the point that
the latest inventory assessment was made, or to the start of the forecast period, in
order to determine the initial conditions in the model from which to ‘grow’ the forest
sub-component on from the start of the projection. This is illustrated within each of
the examples presented below.

The examples presented below differ in complexity and are based on a forest sub-
component with the following standard characteristics.

e Scots pine

¢ yield class 8

e initial spacing 1.4 m

¢ planting year 1961

e previously thinned to management tables on a 5-year cycle
o fell at age 78 years (age of maximum MAI)

¢ windthrow hazard class (WHC) 3.

The forecast period is taken to be from 2012 to 2100.

The above information is coded in a plain text document written in machine-readable
‘Extensible Markup Language’ (XML) which is used as input by the Forecast System.
The Forecast System takes the data contained within the XML file and passes it
directly to the M1 growth and yield model via internal APl (application programming
interface) calls, receiving the growth and yield information by return —i.e. no
intermediate files are written. It is therefore the information contained in the XML file
which unambiguously specifies the forecast rules to be applied to each sub-component
by the Forecast System and M1. Each sub-component is individually and sequentially
processed by the Forecast System and M1, and the resultant outputs are
amalgamated into the forecast by the Forecast System.
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Example 1 — Standard clearfell, no growing stock
estimate available

In addition to the standard characteristics defined for the forest sub-component,
Example 1 is based on the additional assumption that:

e an estimate of growing stock is not available (i.e. that no growing stock
assessment has been made or an assessment has not been entered into the
SCDB).

The inputs defining the forecast type and duration applied to Example 1 are shown in
Table A1.1.1. The inputs giving the physical description of the sub-component used in
Example 1 are presented in Table A1.1.2. The inputs detailing the assumed historical
and future management of the sub-component are presented in Table A1.1.3.

Table A1.1.1 The basic inputs defining the forecast.

XML tag expected by the Value read by

Forecast System Forecast System Description

<FORECAST_TYPE> MANAGEMENT_PLANS | A ‘Management Plans’
forecast type is being run.

<FIRST_YEAR_OF_PROJECTION=> 2012 The first year of the
forecast.

<LAST_YEAR_OF_PROJECTION=> 2100 The final year of the
forecast.

Table A1.1.2 The basic inputs specifying the physical description of the sub-
component (given in the standard order within the
<PHYSICAL_DESCRIPTION=> section of the XML file).

XML tag expected by the | Value read by

Forecast System Forecast System | Description
<SPECIES> SP Standard FC species code.
<WINDBLOWN=>=> N Not windblown

(N is the default setting).
<SUB_COMPONENT_AREA> 10000 The area of the sub-component in m?.

In this example the area of the sub-
component is assumed to be 1
hectare.
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XML tag expected by the
Forecast System

Value read by
Forecast System

Description

<WHC=> 3 Windthrow hazard class.
(If blank, defaults are used.)
<LAND_USE_CODE=> PHF Standard SCDB land-use code (PHF =
productive high forest).
<GYC=> 8 General Yield Class
(mhatyrh.
<SPACING=> 1.4 Initial planting spacing, in metres
(square planting assumed)
<PLANTING YEAR> 1961 Planting year.
<STOREY=> 1 The storey containing the sub-

component.

Table A1.1.3 The basic inputs specifying the historical and future management of
the sub-component (given in the standard order within the
<MANAGEMENT= section of the XML file).

XML tag expected by the
Forecast System

Value read by
Forecast System

Description

<CLEARFELL_FELL_YEAR>=>

2039

The clearfell year defined for the sub-
component.

<PREVIOUSLY_THINNED=

Y

The sub-component has previously
been thinned. A thinning-type yield
model will therefore be applied in the
period up to the start of the forecast
(<FIRST_YEAR_OF PROJECTION=).

<THIN_IN_FUTURE>

The sub-component will be thinned. A
thinning-type yield model will
therefore be applied during the
forecast.

In the absence of a growing stock estimate / inventory point, the forecast system
starts modelling the sub-component from 1961 (the defined ‘<PLANTING_YEAR=").
An appropriate growth model is used to work out the development of the growing
stock up to the time of first thinning. The actual ‘base model’ selected automatically
within the forecast system is SP (‘<SPECIES=>"), general yield class 8 (‘<GYC>"),

1.4 m initial spacing (‘<SPACING="), intermediate thin to MTI on a 5 year cycle
(‘<PREVIOUSLY_THINNED=") from age 29, which is the standard age of first thinning
in the yield model. From this point, in 1990, thinnings take place at standard
intensity every 5 years until 2012 (the final modelled thinning before the forecast will
therefore take place at age 49 years, in 2010).
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These periodic thinnings obviously result in removals from the growing stock. In this
way, the forecast system estimates an initial growing stock for the forecast starting in
2012 (‘<FIRST_YEAR_OF_PROJECTION=>").

It is perhaps worth noting that if the example forest sub-component considered here
had been a no-thin sub-component, then a no-thin model would initially be applied
and no thinnings would be carried out in the period up to 2012.

From 2012 (the ‘<FIRST_YEAR_OF_ PROJECTION=") onwards, the Forecast System
instructs M1 to ‘grow on’ the sub-component by reference to the specified
management prescription for the sub-component (‘<THIN_IN_FUTURE>’,
‘<CLEARFELL_FELL_YEAR=>’).

From 2012 onwards, the above-ground timber volume production is reported at each
scheduled thinning event, and the growing stock is reduced accordingly to become the
starting point for the next period of growth. This continues until 9 years before felling
(i.e. a sub-component age of 69 years, in 2030). Note that M1 defaults to an
assumption that there is a minimum of a 6 year no-thin period immediately in
advance of the felling date.

The forest sub-component is felled in 2039, at age 78.
The growing stock volume forecast outputs for this sub-component are given in Table

Al.1.4 (growing stock volume for each year of the forecast) and Table A1.1.5
(average annual growing stock volume during each forecast reporting period).
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Table A1.1.4

16

The outputs of the growing stock volume forecast for this single sub-

component. The report has been truncated as this sub-component is
not being restocked and all entries between 2039 (the clearfell year)
and 2099 are zero.
Note: no gross:net reduction factor has been applied.

Year
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048

All Species All Conifers All Broadleaves Scots Pine

210.32
221.88
233.44
217.00
228.24
239.48
250.72
261.96
245.20
255.96
266.72
277.48
288.24
271.00
281.06
291.12
301.18
311.24
293.30
302.46
311.62
320.78
329.94
339.10
347.16
355.22
363.28

[eNeoNeoNeoNeoNoNolNolNoNe]

210.32
221.88
233.44
217.00
228.24
239.48
250.72
261.96
245.20
255.96
266.72
277.48
288.24
271.00
281.06
291.12
301.18
311.24
293.30
302.46
311.62
320.78
329.94
339.10
347.16
355.22
363.28

0

oNeoNoNeoNeoNolNolNolNo)

0

eNeoloNeoNeoNeoNolololNeoNoNoNololNolNoNeoNolNolololNoNoNolNolololNolNolNololNolNolNolNelNe

210.32
221.88
233.44
217.00
228.24
239.48
250.72
261.96
245.20
255.96
266.72
277.48
288.24
271.00
281.06
291.12
301.18
311.24
293.30
302.46
311.62
320.78
329.94
339.10
347.16
355.22
363.28

0

ol eolNolNeoNeoNolNolNolNo)
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Table A1.1.5 The outputs of the standing volume report showing average annual
growing stock volume during each forecast period. The low figure
relating to the period 2037-2099 occurs because this single sub-
component is felled in 2039 and is not restocked. Therefore, in the
final 63-year period in this artificially contrived example, there are 61
years where no growing stock is assumed to exist.

Note: no gross:net reduction factor has been applied to the outputs for
this single sub-component.

Forecast Period Growing stock
volume forecast
(m?3 ha?, from M1)
2012-2016 222.18
2017-2021 250.66
2022-2026 276.90
2027-2031 299.86
2032-2036 329.72
2037-2099 11.40
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Example 2 — Standard clearfell, growing stock
estimate available

Example 2 is based on the additional assumption that:

e an estimate of growing stock was made in 2011 (see Table A1.2.1), the results
of which were entered into the SCDB.

Table A1.2.1 The estimate of the growing stock made in 2011.

Growing stock assessment (April 2011)

Top height 16.4 m

Number of stems per hectare 998.0 stems

Basal area per hectare 31.2 m* ha™
Average dbh Not assessed — calculated by M1
Volume per hectare Not assessed — estimated by M1

The inputs defining the forecast type and duration applied to Example 2 are shown in
Table A1.2.2. The inputs giving the physical description of the sub-component used in
Example 2 are presented in Table A1.2.3. The inputs detailing the assumed historical
and future management of the sub-component are presented in Table A1.2.4.

Table A1.2.2 The basic inputs defining the forecast.

XML tag expected by the Value read by

Forecast System Forecast System Description

<FORECAST_TYPE> MANAGEMENT_PLANS | A ‘Management Plans’
forecast type is being run.

<FIRST_YEAR_OF_PROJECTION=> 2012 The first year of the
forecast.

<LAST_YEAR_OF PROJECTION=> 2100 The final year of the
forecast.
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Table A1.2.3 The basic inputs specifying the physical description of the sub-
component (given in the standard order within the
<PHYSICAL_DESCRIPTION= section of the XML file).

XML tag expected by the
Forecast System

Value read by
Forecast System

Description

<SPECIES>

SP

Standard FC species code.

<WINDBLOWN=>=>

N

Not windblown
(N is the default).

<SUB_COMPONENT_AREA>

10000

The area of the sub-
component in m?.

In this example the area of
the sub-component is
assumed to be 1 hectare.

<WHC>

Windthrow hazard class.
(If blank, defaults are
used.)

<LAND_USE_CODE>

PHF

Standard SCDB land-use
code (PHF = productive
high forest).

<GYC=

General Yield Class
(mhayr™h.

<SPACING=>

1.4

Initial planting spacing, in
metres
(square planting assumed)

<PLANTING_YEAR=>

1961

Planting year.

<STOREY=>

The storey containing the
sub-component.

<TOP_HEIGHT>

16.4

The top height of the sub-
component, in metres,
from the last growing stock
assessment.

<TOP_HEIGHT_YEAR>

2011

The year the in which top
height was assessed.

<TOP_HEIGHT_BEFORE_THIN>

Was top height assessed
immediately before
thinning

(N is the default).
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XML tag expected by the
Forecast System

Value read by
Forecast System

Description

<NUMBER_OF _TREES_Ha>

998

The average number of
stems per hectare for the
sub-component, from the
last growing stock
assessment.

<NUMBER_OF TREES_YEAR>

2011

The year the in which the
average number of stems
per hectare was assessed.

<NUMBER_OF_TREES_BEFORE_THIN>

Was the average number of
stems per hectare assessed
immediately before
thinning

(N is the default).

<BASAL_AREA>

31.2

The basal area per hectare
of the sub-component, in
m?ha™, from the last
growing stock assessment.

<BASAL_AREA_YEAR>

2011

The year the in which the
basal area per hectare was
assessed.

<BASAL_AREA_BEFORE_THIN>

Was the basal area per
hectare assessed
immediately before
thinning

(N is the default).
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Table A1.2.4 The basic inputs specifying the historical and future management of
the sub-component (given in the standard order within the
<MANAGEMENT=> section of the XML file).

XML tag expected by the | Value read by

Forecast System Forecast System | Description

<CLEARFELL_FELL_YEAR> 2039 The clearfell year defined for the sub-
component.

<PREVIOUSLY_THINNED=> Y The sub-component has previously

been thinned. A thinning-type vyield
model will therefore be applied in the
period up to the start of the forecast
(<FIRST_YEAR_OF PROJECTION=>).

<THIN_IN_FUTURE> Y The sub-component will be thinned. A
thinning-type yield model will
therefore be applied during the
forecast.

The forecast starts from the growing stock estimate provided in 2011
(‘<TOP_HEIGHT_YEAR>’, ‘<NUMBER_OF_TREES_YEAR>’, ‘<BASAL_AREA_YEAR>").
The assessed top height (‘<TOP_HEIGHT>") is passed to M1 by the Forecast System,
to allow M1 to assign an appropriate yield class to the sub-component. If the
assessed top height indicates that the existing yield class (‘<GYC=") is incorrect, M1
will compute an updated yield class and will apply the correct yield model for the
newly-estimated yield class. From 2011 to 2012, the forecast system grows the sub-
component according to the management prescription originally specified for the sub-
component.

The forest sub-component considered in Example 2 involves a thinning prescription
(i.e. ‘'<PREVIOUSLY_THINNED=’ = ‘Y"). However, in this instance, no thinnings are
scheduled by the chosen model between 2011 (the year in which the growing stock
assessment was made) and 2012 (‘<FIRST_YEAR_OF_PROJECTION=").

It is perhaps worth noting that if the example forest sub-component considered here
had been a no-thin sub-component (i.e. ‘<PREVIOUSLY_THINNED=>" = ‘N’), then a no-
thin model would initially be applied and no thinnings would be carried out in the
period up to 2012.

From 2012 (the ‘<FIRST_YEAR_OF_PROJECTION=>") onwards, the Forecast System
instructs M1 to ‘grow on’ the sub-component by reference to the specified
management prescription for the sub-component (‘<THIN_IN_FUTURE>’,
‘<CLEARFELL_FELL_YEAR>").
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From 2012 onwards, the above-ground timber volume production is therefore
reported at each scheduled thinning event, and the growing stock is reduced
accordingly to become the starting point for the next period of growth. This continues
until 9 years before felling (i.e. a sub-component age of 69 years, in 2030). Note that
M1 defaults to an assumption that there is a minimum of a 6 year no-thin period
immediately in advance of the felling date.

The forest sub-component is felled in 2039, at age 78.

The growing stock volume forecast outputs for this sub-component are given in Table
Al.2.5 (growing stock volume for each year of the forecast) and Table A1.2.6
(average annual growing stock volume during each forecast reporting period). Note
that no thinning operation is assumed to take place in 2035 due to its proximity to the
planned clearfell year (2039).
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Table A1.2.5

23

The outputs of the growing stock volume forecast for this single sub-

component. The report has been truncated as this sub-component is
not being restocked and all entries between 2039 (the clearfell year)
and 2099 are zero.
Note: no gross:net reduction factor has been applied.

Year
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048

All Species All Conifers All Broadleaves Scots Pine

227.69
239.25
250.81
234.37
245.61
256.85
268.09
279.33
262.57
273.33
284.09
294.85
305.61
288.37
298.43
308.49
318.55
328.61
310.67
319.83
328.99
338.15
347.31
356.47
364.53
372.59
380.65

0

cNeoNoNoNolNolNolNolo

227.69
239.25
250.81
234.37
245.61
256.85
268.09
279.33
262.57
273.33
284.09
294.85
305.61
288.37
298.43
308.49
318.55
328.61
310.67
319.83
328.99
338.15
347.31
356.47
364.53
372.59
380.65

0

cNeoNoNoNolNolNolNolNo

0

cNeolNeoNeoNeoNolNolNoloNolNoNololoNolNoNolNolNolNolNoNoNoNolololoNoNolNololNoNoNelNolNo

227.69
239.25
250.81
234.37
245.61
256.85
268.09
279.33
262.57
273.33
284.09
294.85
305.61
288.37
298.43
308.49
318.55
328.61
310.67
319.83
328.99
338.15
347.31
356.47
364.53
372.59
380.65

0

oNeolNoleoNolNolNolNolo
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Table A1.2.6 The outputs of the standing volume report showing average annual
growing stock volume during each forecast period. The low figure
relating to the period 2037-2099 occurs because this single sub-
component is felled in 2039 and is not restocked. Therefore, in the
final 63-year period in this artificially contrived example, there are 61
years where no growing stock is assumed to exist.

Forecast Period Growing stock
volume forecast
(m3 ha?, from M1)

2012-1016 239.54
2017-2021 268.03
2022-2026 294.27
2027-2031 317.23
2032-2036 347.09
2037-2099 11.96

It should be immediately apparent that the growing stock volumes are higher than
those presented in Example 1. This reflects the fact that M1 has ‘grown’ the stand
from the growing stock estimate, taken in April 2011, which indicated that the stand
contained more volume at that date than would have been suggested by the
‘standard’ model. All relevant values in the growth model were therefore adjusted in
order to take account of the actual assessed stocking, giving a more accurate standing
volume forecast than in Example 1.
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Example 3 — Standard clearfell (moving to LISS
management), no growing stock estimate available

In addition to the standard characteristics defined for the forest sub-component,
Example 3 is based on the additional assumption that:

e an estimate of growing stock is not available (i.e. that no growing stock
assessment has been made or an assessment has not been entered into the
SCDB)

e the stand was previously thinned to management tables on a 5-year cycle, with
LISS management (shelterwood) introduced in 2016 on a 10-year thinning cycle

e LISS final removal year is 2046.

The inputs defining the forecast type and duration applied to Example 3 are shown in
Table A1.3.1. The inputs giving the physical description of the sub-component used in
Example 3 are presented in Table A1.3.2. The inputs detailing the assumed historical
and future management of the sub-component are presented in Table A1.3.3.

Table A1.3.1 The basic inputs defining the forecast.

XML tag expected by the Value read by

Forecast System Forecast System Description

<FORECAST_TYPE> MANAGEMENT_PLANS | A ‘Management Plans’
forecast type is being run.

<FIRST_YEAR_OF_PROJECTION=> 2012 The first year of the
forecast.

<LAST_YEAR_OF PROJECTION> 2100 The final year of the
forecast.
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Table A1.3.2

The basic inputs specifying the physical description of the sub-

component (given in the standard order within the
<PHYSICAL_DESCRIPTION= section of the XML file).

XML tag expected by the
Forecast System

Value read by
Forecast System

Description

<SPECIES> SP Standard FC species code.
<WINDBLOWN=> N Not windblown
(N is the default setting).
<SUB_COMPONENT_AREA> 10000 The area of the sub-component in m?.
In this example the area of the sub-
component is assumed to be 1
hectare.
<WHC=> 3 Windthrow hazard class.
(If blank, defaults are used.)
<LAND_USE_CODE=> PHF Standard SCDB land-use code (PHF =
productive high forest).
<GYC=> 8 General Yield Class
(m?hatyr?).
<SPACING=> 1.4 Initial planting spacing, in metres
(square planting assumed)
<PLANTING_YEAR> 1961 Planting year.
<STOREY=> 1 The storey containing the sub-

component.

Table A1.3.3 The basic inputs specifying the historical and future management of
the sub-component (given in the standard order within the
<MANAGEMENT= section of the XML file).

XML tag expected by the
Forecast System

Value read by
Forecast System

Description

<FINAL_REMOVAL_YEAR>

2046

The final removal year defined for this
‘<LISS TYPE>' sub-component.

<PREVIOUSLY_THINNED>=

Y

The sub-component has previously
been thinned. A thinning-type vyield
model will therefore be applied in the
period up to the start of the forecast
(<FIRST_YEAR_OF PROJECTION=>).

<FROM_THIS_YEAR>

2016

The sub-component will be thinned
from this date according to a bespoke
thinning regime.
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XML tag expected by the | Value read by

Forecast System Forecast System | Description

<LISS> Y A LISS-type thinning will be applied.

<THINNING_CYCLE> 10 The LISS thinning cycle will be 10
years.

<EVEN_NUMBERS /> This null entry within the nested

‘<FUTURE_THINNING_TYPE>’,
‘<FUTURE_NEUTRAL>’ and
‘<M1_ATC_TYPE>’ sections of the XML
file indicates that equal numbers of
trees will be removed at each thinning
intervention.

<ATC_END_YEAR> 2046 The alternative to clearfelling (ATC)
end year for this sub-component is
2045.

The forecast system starts modelling the sub-component from 1961 (the defined
‘<PLANTING_YEAR="). An appropriate growth model is used to work out the
development of the growing stock up to the time of first thinning. The actual ‘base
model’ selected automatically within the forecast system is SP (‘“<SPECIES=>"), general
yield class 8 (‘<GYC=>"), 1.4 m initial spacing (‘<SPACING=>="), intermediate thin to MTI
on a 5 year cycle (‘<PREVIOUSLY_THINNED=") from age 29, which is the standard
age of first thinning in the yield model. From this point, in 1990, thinnings take place
at standard intensity every 5 years until 2012 (the final modelled thinning before the
forecast will therefore take place at age 49 years, in 2010).

These periodic thinnings obviously result in removals from the growing stock. In this
way, the forecast system estimates an initial growing stock for the forecast starting in
2012 (‘<FIRST_YEAR_OF_PROJECTION=>").

It is perhaps worth noting that if the example forest sub-component considered here
had been a no-thin sub-component, then a no-thin model would initially be applied
and no thinnings would be carried out in the period up to 2012.

From 2012 (the ‘<FIRST_YEAR_OF_PROJECTION=>") onwards, the Forecast System
instructs M1 to ‘grow on’ the sub-component by reference to the specified LISS
management prescription (specified by ‘<FROM_THIS_YEAR>’, ‘<LISS>’,
‘<THINNING_CYCLE>’, ‘<EVEN_NUMBERS />’, ‘<ATC_END_YEAR>’, and
‘<FINAL_REMOVAL_YEAR>").

From 2012 onwards, the above-ground timber volume production is reported at each
scheduled thinning event and, within M1, the growing stock is reduced accordingly to
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become the starting point for the next period of growth. The first LISS thinning event
is scheduled to take place in 2016. Because M1 defaults to an assumption that there
is a minimum of a 6 year no-thin period immediately in advance of any bespoke
thinning date, the 2015 thinning, defined in the standard management tables for this
species/Yield Class combination is ignored. The defined bespoke (shelterwood)
thinning continues until the final thinning event (i.e. a sub-component age of 75
years, in 2036).

The forest sub-component is felled in 2046, the <ATC_END_YEAR=>, at age 85.
The growing stock volume forecast outputs for this LISS (shelterwood-type) sub-
component are given in Table A1.3.4 (growing stock volume for each year of the

forecast) and Table A1.3.5 (average annual growing stock volume during each
forecast reporting period).
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Table A1.3.4

29

The outputs of the growing stock volume forecast for this single sub-

component. The report has been truncated as this sub-component is
not being restocked and all entries between 2046 (the final removal

year) and 2099 are zero.

Note: no gross:net reduction factor has been applied.

Year
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048

All Species All Conifers All Broadleaves Scots Pine

210.32
221.88
233.44
245.00
192.18
201.88
211.82
222.00
232.42
242.62
253.04
263.70
274.46
285.22
196.85
204.04
211.37
218.85
226.47
233.55
240.74
248.04
255.47
263.01
134.88
138.29
141.75
145.26
148.82
151.90
155.02
158.17
161.35
164.57

0

0

0

210.32
221.88
233.44
245.00
192.18
201.88
211.82
222.00
232.42
242.62
253.04
263.70
274.46
285.22
196.85
204.04
211.37
218.85
226.47
233.55
240.74
248.04
255.47
263.01
134.88
138.29
141.75
145.26
148.82
151.90
155.02
158.17
161.35
164.57

0

0

0

0

oNeolNeoNeoNeoNolNolololNoNoNolNoloNolNoNolNolNolNolNoNoNoNolNololoNoNolololNoNoNeNelNo

210.32
221.88
233.44
245.00
192.18
201.88
211.82
222.00
232.42
242.62
253.04
263.70
274.46
285.22
196.85
204.04
211.37
218.85
226.47
233.55
240.74
248.04
255.47
263.01
134.88
138.29
141.75
145.26
148.82
151.90
155.02
158.17
161.35
164.57

0

0

0
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Table A1.3.5 The outputs of the standing volume report showing average annual
growing stock volume during each forecast period. The low figure
relating to the period 2037-2099 occurs because the final removal year
of this single LISS sub-component is 2046 and regeneration is
assumed to have failed. Therefore, in the final 63-year period in this
artificially contrived example, there are 54 years where no growing
stock is assumed to exist.

Forecast Period Growing stock
volume forecast
(m?3 ha?, from M1)
2012-1016 220.56
2017-2021 222.15
2022-2026 254.65
2027-2031 218.86
2032-2036 228.43
2037-2099 21.67
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Appendix 2 — land uses where growing stock volume
may be estimated (for current stands)

The details in this section are written assuming that all the data held in Forester is present and valid. The
treatment of missing and invalid data is described in detail in a separate low-level specification table, which was
produced to guide the development of the Forecast System software. More information about the applicability of
Land-Use Codes can be found in Table 4.3-1 (‘Land Use Codes in the SCDB’) in the Survey Handbook (Forestry

Commission, 2007).

Table A2.1:
Types.

Land-Use Codes for which treatment in growing stock volume forecasts is the same for all Forecast

Land Use Group

Growing Stock Volume

Notes

Agriculture
(AGR)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Sub-components designated as agricultural land should be excluded
irrespective of whether a species has been allocated to the
component.

Commercial Recreation
(CRC, CRH)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Sub-components designated as commercial recreation should be
excluded from the forecast.

Estate Management
(EMM, EMO, EMR)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Sub-components designated as estate management should be
excluded from the forecast.

Forest Management
(FMC, FMD, FMN, FMQ,
FMW)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Sub-components designated as Christmas trees (FMC), deer glades

(FMD), nursery (FMN), quarries (FMQ), and unplanted (FMW) should
be excluded from the forecast. An area report for FMC is, however,

produced by direct analysis of SCDB.

Forest Recreation
(FRC, FRE, FRO)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Sub-components designated as forest recreation should be excluded
from the forecast.
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Land Use Group

Growing Stock Volume

Notes

Plantable Land
(LHP)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Forecasts for stocking of unstocked forest areas will be handled as a
separate, supplementary calculation as part of the 2011 forecast
exercise.

Miscellaneous
(MAS, MOW)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Sub-components designated as miscellaneous should be excluded
from the forecast including archaeological sites which take priority
over woodland.

Non-plantation
(NAR)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Sub-components designated as non-plantation ‘arboreta’ (NAR)
should be excluded from the forecast. An area report is, however,
produced by direct analysis of SCDB.

Open Not passed to the forecast system. Open land (OPN) cannot have an associated species code in the
(OPN) No growing stock volume is estimated SCDB; however it may have up to 20% tree cover in practice.

for current components.
Plantation Not passed to the forecast system. Forecasts for stocking of burnt (PBU), failed (PFA) and felled (PFE)

(PBU, PFA, PFE)

No growing stock volume is estimated
for current components.

unstocked forest areas will be handled as a separate, supplementary
calculation as part of the 2011 forecast exercise.

Plantation
(PWC)

Not passed to the forecast system.
No growing stock volume is estimated
for current components.

Areas designated as plantation worked coppice (PWC) should be
excluded from the forecast. An area report is, however, produced by
direct analysis of SCDB.

Unplantable
(UNP)

Not passed to the forecast system.
No growing stock volume is not
estimated for current components.

Unplantable land (UNP) cannot have an associated species code in
the SCDB; however it may have up to 20% tree cover in practice.
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Table A2.2:

included in Table A2.1.

Zero Intervention Forecast Type: growing stock volume forecasts for the Land-Use Codes not

Land Use Group

Growing Stock Volume

Notes

Forest Management
(FMR, FMS)

Growing stock volume is estimated for
current components.

Sub-components designated as non-plantation research (FMR) and
seed orchard (FMS) are passed to the forecast system and, although
these are excluded from forecasts of production, outputs are
produced for growing stock volume, biomass and carbon and also
volume increment.

Non-plantation

Growing stock volume is estimated for

Applicable to New Forest only. Sub-components designated as non-

(NAO) current components. plantation ‘ancient and ornamental’ (NAO) are passed to the forecast
system and, although these are excluded from forecasts of
production, outputs are produced for growing stock volume, biomass
and carbon and also volume increment.

Plantation Growing stock volume is estimated for All sub-components designated as high forest (PHF), research

(PHF, PRP, PSS)

current components.

plantations (PRP) and seed stands (PSS) are passed to the forecast
system and, although these are excluded from forecasts of
production, outputs are produced for growing stock volume, biomass
and carbon and also volume increment.

Plantation Growing stock volume is estimated for Sub-components designated as intruded broadleaves (PIB) are

(PIB) current components. passed to the forecast system and, although these are excluded from
forecasts of production, outputs are produced for growing stock
volume, biomass and carbon and also volume increment.

Plantation Growing stock volume is estimated for Sub-components designated as windblow (PWB) are passed to the

(PWB) current components. forecast system and, although these are excluded from forecasts of

production, outputs are produced for growing stock volume, biomass
and carbon and also volume increment.
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Table A2.3: Biological Potential Forecast (All Sub-Types): growing stock volume forecasts for the Land-Use
Codes not included in Table A2.1.

Land Use Group

Growing Stock Volume

Notes

Forest Management
(FMR, FMS)

Growing stock volume is estimated for
current components.

All forecast outputs are produced for all sub-components designated
as non-plantation research (FMR) and seed orchard (FMS), i.e. all
sub-components are forced to have a FORECAST_FLAG of “F”.

Non-plantation

Growing stock volume is estimated for

Applicable to New Forest only. All forecast outputs are produced for

(NAO:) current components. all sub-components designated as non-plantation ‘ancient and
ornamental’ (NAO), i.e. all sub-components are forced to have a
FORECAST_FLAG of “F”.

Plantation Growing stock volume is estimated for All forecast outputs are produced for all sub-components designated

(PHF, PRP, PSS)

current components.

as high forest (PHF), seed stands (PSS) and research plantations
(PRP), i.e. all sub-components are forced to have a FORECAST_FLAG
of “F”.

Plantation
(PIB, PWB)

Growing stock volume is estimated for
current components.

All forecast outputs are produced for all sub-components designated
as intruded broadleaves (PIB) and windblow (PWB), i.e. all sub-
components are forced to have a FORECAST_FLAG of “F”.
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Table A2.4: Strategic Regional Forecast Type: growing stock volume forecasts for the Land-Use Codes not
included in Table A2.1.

Land Use Group

Growing Stock Volume

Notes

Forest Management
(FMR, FMS)

Growing stock volume is estimated for
current components.

All forecast outputs are produced for all sub-components designated
as non-plantation research (FMR) and seed orchard (FMS), i.e. all
sub-components are forced to have a FORECAST_FLAG of “F”.

Non-plantation

Growing stock volume is estimated for

Applicable to New Forest only. All forecast outputs are produced for

(NAO:) current components. all sub-components designated as non-plantation ‘ancient and
ornamental’ (NAO), i.e. all sub-components are forced to have a
FORECAST_FLAG of “F”.

Plantation Growing stock volume is estimated for All forecast outputs are produced for all sub-components designated

(PHF, PRP, PSS)

current components.

as high forest (PHF), seed stands (PSS) and research plantations
(PRP), i.e. all sub-components are forced to have a FORECAST_FLAG
of “F”.

Plantation
(PIB, PWB)

Growing stock volume is estimated for
current components.

All forecast outputs are produced for all sub-components designated
as intruded broadleaves (PIB) and windblow (PWB), i.e. all sub-
components are forced to have a FORECAST_FLAG of “F”.
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Table A2.5: Management Plans Forecast Type: growing stock volume forecasts for the Land-Use Codes not
included in Table A2.1.

Land Use Group

Growing Stock Volume

Notes

Forest Management
(FMR, FMS)

Growing stock volume is estimated for
current components.

Sub-components designated as non-plantation research (FMR) and
seed orchard (FMS), although excluded from forecasts of production,
are included the forecast for estimates of growing stock volume,
growing stock biomass and carbon.

Non-plantation

Growing stock volume is estimated for

Applicable to New Forest only. Sub-components designated as non-

(NAO) current components. plantation ‘ancient and ornamental’ (NAO) although excluded from
forecasts of production, are included the forecast for estimates of
growing stock volume, growing stock biomass and carbon.

Plantation Growing stock volume is estimated for Estimates of growing stock volume, growing stock biomass and

(PHF, PIB, PRP,PSS, PWB)

current components.

carbon are made for all sub-components designated high forest
(PHF), intruded broadleaves (PIB), seed stands (PSS), research
plantations (PRP) and windblow (PWB) irrespective of whether the
FORECAST_FLAG is set to “F” or “N".
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Table A2.6: Quick Forecast Type: growing stock volume forecasts for the Land-Use Codes not included in Table

A2.1.

Land Use Group

Growing Stock Volume

Notes

Forest Management
(FMR, FMS)

Growing stock volume is estimated for
current components.

All forecast outputs are produced for all sub-components designated
as non-plantation research (FMR) and seed orchard (FMS), i.e. all
sub-components are forced to have a FORECAST_FLAG of “F”.

Non-plantation

Growing stock volume is estimated for

Applicable to New Forest only. All forecast outputs are produced for

(NAO:) current components. all sub-components designated as non-plantation ‘ancient and
ornamental’ (NAO), i.e. all sub-components are forced to have a
FORECAST_FLAG of “F”.

Plantation Growing stock volume is estimated for All forecast outputs are produced for all sub-components designated

(PHF, PRP, PSS)

current components.

as high forest (PHF), seed stands (PSS) and research plantations
(PRP), i.e. all sub-components are forced to have a FORECAST_FLAG
of “F”.

Plantation
(PIB, PWB)

Growing stock volume is estimated for
current components.

All forecast outputs are produced for all sub-components designated
as intruded broadleaves (PIB) and windblow (PWB), i.e. all sub-
components are forced to have a FORECAST_FLAG of “F”.
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Appendix 3 — NFI Forester component types where
growing stock volume may be estimated (for current

stands)

The details in this section are written assuming that all the data held in the NFI Forester are present and valid. The
treatment of missing and invalid data is described in detail in a separate low-level specification table, which was
produced to guide the development of the Forecast System software.

Table A3.1: Zero Intervention Forecast Type: growing stock volume forecasts for NFI Forester component types.

NFI Land Use Group

Growing Stock Volume

Notes

Stand

Growing stock volume is estimated for
current components.

Outputs are not produced for volume and biomass production, nor
for straightness. Outputs are produced for standing volume, biomass
and carbon and also volume increment.

Young Growing stock volume is estimated for Outputs are not produced for volume and biomass production, nor
current components. for straightness. Outputs are produced for standing volume, biomass
and carbon and also volume increment.
Thicket Growing stock volume is estimated for Outputs are not produced for volume and biomass production, nor

current components.

for straightness. Outputs are produced for standing volume, biomass
and carbon and also volume increment.
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NFI Land Use Group

Growing Stock Volume

Notes

Windblow

The component is ‘grown’ up to the
ASSESSMENT_YEAR according to the
strategic regional forecast type.

No growing stock volume is estimated
for current components.

The component is assumed to become windblow in the
ASSESSMENT_YEAR. Under the zero intervention forecast type, no
volume is produced and no restocking takes place. Consequently
reporting for Windblow consists of a separate report of the volume
associated with the Windblow component(s) just for the
ASSESSMENT_YEAR. The volume is neither harvested nor ‘grown on'
and no restocking is allowed for. The volume associated with
Windblow sub-components in the ASSESSMENT_YEAR is obtained
from the calculations carried out for the strategic regional forecast
type up to the ASSESSMENT_YEAR, therefore no further calculations
are required for Windblow as part of a zero intervention forecast.

Stand
(STATUS = DEAD)

Young
(STATUS = DEAD)

Thicket
(STATUS = DEAD)

Windblow
(STATUS = DEAD)

The component is ‘grown’ up to the
ASSESSMENT_YEAR according to the
strategic regional forecast type.

No growing stock volume is estimated
for current components.

The component is assumed to become DEAD in the
ASSESSMENT_YEAR. Under the zero intervention forecast type, no
volume is produced and no restocking takes place. Consequently
reporting for DEAD Stand components consists of a separate report
of the volume associated with the DEAD Stand component(s) just for
the ASSESSMENT_YEAR. The volume is neither harvested nor
‘grown on' and no restocking is allowed for. The volume associated
with DEAD Stand components in the ASSESSMENT_VYEAR is obtained
from the calculations carried out for the strategic regional forecast
type up to the ASSESSMENT_YEAR, therefore no further calculations
are required for DEAD components as part of a zero intervention
forecast.
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Table A3.2:

component types.

Biological Potential Forecast (All Sub-Types): growing stock volume forecasts for NFI Forester

NFI Land Use Group

Growing Stock Volume

Notes

Stand

All forecast outputs are produced.

All forecast outputs are produced for all NFI components designated
as ‘Stand’, where STATUS = (A)LIVE.

Young All forecast outputs are produced. All forecast outputs are produced for all NFI components designated
as ‘Stand’, where STATUS = (A)LIVE.

Thicket All forecast outputs are produced. All forecast outputs are produced for all NFI components designated
as ‘Stand’, where STATUS = (A)LIVE.

Windblow Effectively restock components only (i.e. | The sub-component is ‘grown' up to the ASSESSMENT_YEAR

following clearance of windblow).
Assume NFI_BASIC_TYPE changes to
"Stand" and NFI_LAND_USE_CODE
changes to PHF on restock. Restock
components will follow strict no thinning
and felling at time of maximum MAI (for
no thin regime).

according to the strategic regional forecast type. (In many cases
this means calculating the growing stock in the ASSESSMENT_YEAR,
without ‘growing on'.) However, the sub-component is assumed to
become windblow in the ASSESSMENT_YEAR.

Volume production is based on the quantity that would be clearfelled
in the ASSESSMENT_YEAR, subject to a discount factor. However,
under a strategic regional forecast, this volume is assumed to be
removed in conjunction with a scheduled harvesting event as
specified in the strategic regional prescription. The treatment is
different under a biological potential forecast, with harvesting
assumed to occur in year NOW. This means that all forecast
calculations for Windblow components up to the ASSESSMENT_YEAR
are covered under strategic regional prescriptions and the only
relevant calculations from the year NOW concern restock.
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NFI Land Use Group

Growing Stock Volume

Notes

Stand
(STATUS = DEAD)

Young
(STATUS = DEAD)

Thicket
(STATUS = DEAD)

Windblow
(STATUS = DEAD)

Effectively restock components only (i.e.
following clearance of dead trees).
Assume NFI_BASIC_TYPE changes to
"Stand" and NFI_LAND_USE_CODE
changes to PHF on restock. Restock
components will follow strict no thinning
and felling at time of maximum MAI (for
no thin regime).

The component is ‘grown' up to the ASSESSMENT_YEAR according to
the strategic regional forecast type. (In many cases this means
calculating the growing stock in the ASSESSMENT_YEAR, without
‘growing on'.) However, the component is assumed to become
DEAD in the ASSESSMENT_YEAR.

Volume production is based on the quantity that would be clearfelled
in the ASSESSMENT_YEAR, subject to the same discount factor as
used for live Windblow (NFI_WINDBLOW_ADJUSTMENT). However,
under a strategic regional forecast, this volume is assumed to be
removed in conjunction with a scheduled harvesting event as
specified in the strategic regional prescription. The treatment is
different under a biological potential forecast, with harvesting
assumed to occur at NOW. This means that all forecast calculations
for DEAD components up to the ASSESSMENT_YEAR are covered
under strategic regional prescriptions and the only relevant
calculations from NOW concern restock.
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Table A3.3: Strategic Regional Forecast Type and Management Plans Forecast Type: growing stock volume
forecasts for NFI Forester component types.

NFI Land Use Group

Growing Stock Volume

Notes

Stand

All forecast outputs are produced.

All forecast outputs are produced for all NFI components designated
as ‘Stand’, where STATUS = (A)LIVE.

Young All forecast outputs are produced. All forecast outputs are produced for all NFI components designated
as ‘Stand’, where STATUS = (A)LIVE.

Thicket All forecast outputs are produced. All forecast outputs are produced for all NFI components designated
as ‘Stand’, where STATUS = (A)LIVE.

Windblow All forecast outputs are produced. All The sub-component is 'grown' up to the ASSESSMENT_YEAR

sub-components are included in volume
production, biomass production and
straightness forecast outputs for
windblow, i.e. the presumption is that
windblow will be 'harvested'.

according to the strategic regional forecast type. (In many cases this
means calculating the growing stock in the ASSESSMENT_YEAR,
without ‘growing on'.) However, the sub-component is assumed to
become windblow in the ASSESSMENT_YEAR.

Volume production is based on the quantity that would be clearfelled
in the ASSESSMENT_YEAR, subject to a discount factor. However,
this volume is assumed to be removed in conjunction with a
scheduled harvesting event as specified in the Strategic regional
management plan.

1. If an associated fell year or final removal year is ho more than five
years later than the ASSESSMENT_YEAR, allocate the (discounted)
volume to this year.

2. If an associated fell year or final removal year is more than five
years later than the ASSESSMENT_YEAR, allocate the (discounted)
volume to the year of next thinning, assuming this is no more than
five years later than the ASSESSMENT_YEAR.

3. If no operation is planned within five years of the
ASSESSMENT_VYEAR, the (discounted) volume is presented in a
separate table and not included in the main volume forecast reports.
This table should list the component / coupe combinations and the
estimate of the (discounted) volume.
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NFI Land Use Group

Growing Stock Volume

Notes

Stand
(STATUS = DEAD)

Young
(STATUS = DEAD)

Thicket
(STATUS = DEAD)

Windblow
(STATUS = DEAD)

All forecast outputs are produced. All
sub-components are included in volume
production, biomass production and
straightness forecast outputs for
windblow, i.e. the presumption is that
the DEAD trees will be 'harvested'.

The component is ‘grown' up to the ASSESSMENT_YEAR according to
the strategic regional forecast type. (In many cases this means
calculating the growing stock in the ASSESSMENT_YEAR, without
‘growing on'.) However, the sub-component is assumed to become
DEAD in the ASSESSMENT_YEAR.

Volume production is based on the quantity that would be clearfelled
in the ASSESSMENT_YEAR, subject to the same discount factor as
used for Windblow (NFI_WINDBLOW_ADJUSTMENT) . However, this
volume is assumed to be removed in conjunction with a scheduled
harvesting event as specified in the Strategic regional management
plan.

1. If an associated fell year or final removal year is no more than five
years later than the ASSESSMENT_YEAR, allocate the (discounted)
volume to this year.

2. If an associated fell year or final removal year is more than five
years later than the ASSESSMENT_YEAR, allocate the (discounted)
volume to the year of next thinning, assuming this is no more than
five years later than the ASSESSMENT_YEAR.

3. If no operation is planned within five years of the
ASSESSMENT_VYEAR, the (discounted) volume is presented in a
separate table and not included in the main volume forecast reports.
This table should list the component / coupe combinations and the
estimate of the (discounted) volume.
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Table A3.4: Quick Forecast Type: growing stock volume forecasts for NFI Forester component types.

NFI Land Use Group

Growing Stock Volume

Notes

Stand, Young, Thicket,
and Windblow
(Irrespective of STATUS)

The Quick Forecast Type is not relevant
to NFI forecasts.

This Forecast Type is only relevant to the Public Forest Estate.
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Appendix 4 — Growing stock volume
outputs

Example of output screen (Public Forest Estate, North
West England)
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Figure A4.1 Estimates of standing volume by forecast period.
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Figure A4.2 Annual estimates of standing volume.

46 | T.A.R.Jenkins, R.W. Matthews, E.D. Mackie and L. Halsall | 15/07/2012



PF2011 — Growing stock volume forecasts

Examples of graphical output
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Figure A4.3 Graphical display of the estimates of standing volume by forecast period.
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Figure A4.4 Graphical display of the annual estimates of standing volume (note the

slider bar).
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