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- response to recommendations from a number of
advisory groups and committees, the Ministry of
Natural Resources (MNR) is updating its set of 36
forest management guides and replacing them with
a more effective and efficient suite of only five
documents

Why?

eprovides direction to planning teams to help them
set the broad strategic direction for their forest
management plan

*Key point: recognition of natural variation
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Replacing Current “Landscape Guides”

« NDPEG e Coarse filter

— Disturbance template — Move/maintain
e Old Growth landscape

— Amount and distribution towards/within SRNV
: Marter.‘ .. e Composition

— Habitat provision
. Caribou e Pattern

— Habitat provision e Fine filter
* Deer N — Amount, arrangement
: I\;og:t(:tat PRSI and location of caribou

habitat

— Habitat provision
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Analysis Framework
Science & Emulate Natural Disturbances
management & Landscape Pattern Management
Goals Ecoregional Direction
i L l: Possible Target R
Experience (Possible Target Ranges)
Knowledge S Science
d
Technology “eiects Testable hypotheses
Inventory

Context

Science & DEVELOP
management Science Management

Revised Goals Results,  Strategic

New Experience  E\/ALUATE IMPLEMENT Tool&  Landscape

New Knowledge Support  Map

New Technology
Updated Inventory
MONITOR &

Science Management
Effectiveness Compliance
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Two Versions of the Landscape Guide

Landscape Guide for Boreal
Will be in line with:

Caribou habitat regulation
Caribou Conservation Plan
APPLIES TO 2012 FMPS

D Landscape Guide Regions using
GLSL Landscape Guide

|:| Landscape Guide Regions using
Boreal Landscape Guide
]

E| Forest Management Units 2006 Applying GLSL Landscape Guide —

starts with 2011 FMPs
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Boreal Forest Landscape Dynamics Simulator
*a grid-based, spatially explicit model

econtains a simulation module for crown-fire regimes (FSM) and a
vegetation transition module (VTM)

ssimulates the fire regime and fire induced forest cover dynamics at
broad spatial and temporal scales (>10 million ha and >300 yr)

suses a relatively fine spatial scale for some processes (1- ha spatial
resolution)

*BFOLDS developed specifically for modeling stand initiating fire,
succession and post fire transitions in the Boreal Forest Region of
Ontario.
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HOW BFOLDS WOrkS No standing

Ignition | e d
poig /

FHi R R LT o

: Unburnt
Species

and Age

—

Forest cover type

Terrain
Soll

e S

Interpolated fire weather
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Forest Management Guide for Landscapes - Simulation Example Information Sheet

Simulation Example Boreal Forest Region East

Current 50 100 150 200
landscape year year year year

Simulatipn 1 | :

3E - 0E | 3E —* 3 —> 3E

—> s

. . :::::. I‘
Simulation 3 .- BN

JE

Simulation 30
3E 4’(\}_' 3E —> 3E —r 3E

l From 75 take: : ?
the highest value R
75" percentile
D median -

25™ percentile :
_ . the lowest value
Simulation

Start 50 Year

Box and whisker diagram
o
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Simulated Range of Natural Variation
(SRNV)

104 — 200 year simuliation ranges*

Condition at time of LG

development- Sirulated Range of Natural Variation - Landscape Classes Median of observations
within sample range.
2,500,000
2,000,000 p
~ 7
oy
i}
5 1,500,000 p
Upper and lower range A :
PP . g 08< L 3 O Inter-quartlle range
of observations o " f i
ROTUO0 H— ] o l o
D o 7, = I
. . Muisture - Late
Pre-Saplirg and Immature . hature Balsam fir tlature- Late hiature- Late Cornikr
Sapling Forest Hardw aod= fmimat.re Conifers Dominated Lomwland Corifar Dominated E::i";::e‘;
— Lower quarile 464815 272 479 401 297 20341 234,518 G35 887 I2EA5G
& Lower @nge 6370 23483 74,461 14597 173,169 282694 153007
—hdedian 924246 44 253 572 018 50,186 187 483 807 ATS 393748
& Upper @nge 1,885 648 941 234 1388591 126,294 376810 1839039 TrO264
— Upper quartile 1,291,731 G40 039 741,108 20,045 319,953 1292678 476 451
& YearD Shaa 441 535 401 7149 657 284 86,130 238,040 644365 1,147,182
I 5hdf Yearsn 718,153 480 413 470 f08 51833 285 215 A69818 TOEA1E

Landscape Classes
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Forest Management Guide for Landscapes - Landscape Class Information Sheet

Boreal East Forest Region

Area (hectares)

Estimated range of natural variation - "Landscape Classes"

100 - 200 year simulation ranges*

4,000,000
[ ]
3,500,000
a
3,000,000 . > s
2,500,000 —
L ]
2,000,000 L2
[ ]
1,500,000
b.'_l ? | . ﬁ—l l
1,000,000 i E% !
500,000 | L]
0 immature & mature
& . 5 iy Mature & older upland | i Mature and okder & Mahure and clger
Presaring Sapling mmature conffer [Immature and older pine - hardw pod and ,
conifer i mizxedwaod iow |and confer
immature mixedw cod
= Lower Quarile 308147 705,602 1,087,128 424057 LE7.168 1,708,885 1,196,412 1,758,309
[ Lower Range ETR L 173,087 532,510 208238 718,385 1,156,881 TI7.280 022213
= Median T34 £25 1,021,015 1.27E.437 512802 1,111,802 1,810,285 1,346,201 3070724
@ Upper Range 2787 854 2827426 2,250,098 1222863 1,643,502 2,696,581 2.003.887 3775374
= Upper Cuartile 032 536 1,313,034 1,602,088 8a0.118 1,234 488 2,196,851 1,507 338 3,251.351
CREES 2682847 1.437 580 1.088.218 28011 780,823 1630018 708381 1832.152
o0 50 year median 596,583 037,143 1434832 373,865 1,083.557 2,033,081 13464328 3137283

* Simulated ranges of natural variation based on 30-200year simulation replications with measurements taken at simulation years 100,150 and 200. {n=30"3).

4,000,000

3,000,000

2,000,000

1,000,000

Landscape Guide Region 3E
12,835,126 hectares

=

| 4 4 scfiee R
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1€ Forest Management Guide for Landscapes - Mature and Old Information Sheet
2 =
& Boreal East Forest Region Mature and QOld
8
- 100 - 200 year simulation ranges*
Estimated range of natural variation - "Mature and Old"
9,000,000 ® 9,000,000
—~ 7,500,000 7,500,000
o
B
Q
o 6,000,000 6,000,000
©
o @
< 4,500,000 4,500,000
® Landscape Guide Region 3E
12,835,126 hectares
3,000,000 Landscape Guide Region 3E 3,000,000
- Lower Quariile 6,179,109
® Lower Range 3,917 528 P
e — Median 7012,699 YO $z e > aull
% ® Upper Range 8,816,065 / _-1'- _
g = Upper Quartile 7,436,120 = ] {—
b d @ Simulation Start 4,957,782 4
2 0 50 year median 6,955 285
E |
i | * Simulated ranges of natural variation based on 30-200 year simulation replications with measurements taken at simulation years 100,130 and 200. (n=30"3). -
=N N T -l iz
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3E Year 0-500 (ha) HISTOGRAM Boreal Forest Region Northeast — Mature and Old _"

-]
) Adobe Reader - [Acrobat D t in C:\Program Files\DLT\S ciencelnfo\Science and Information - Package B - 3E.doc]
Ela 0 .

Mature and Old Forest - Ecoregion 3E: Year 0 =

Proportion of Mature and Old Forest (500ha)

3E Simulafion 500 (ha) HISTOGRAM Boreal Forest Region Northeast - Mature and Old

Mature and Old Forest - Ecoregion 3E: Years 100-150-200

Proportion of Forested Area

Proportion of Mature and Old Forest (500ha)

21-40 4160
Mean Proportion

o=
o=

Case Bar Case

=
o

Ecoregion 3E: Year 0 Ecoregion 3E: Year 0
#0ffsets 9ot § < 433
Replicate# 1 01-.20 178
N 28613 21-40 316
Mean AN 41-. 280

G =

=
-

Proportion of Forested Area

=
o

Landscape Guide Region 3E

2140 . 4 )
12,835,126 hectares
Mean Proportion L

Case Bar Case

Ecoregion 3E: Years 100-150-200 Ecoregion 3E: Years 100-150-200
#0ffsels 909 < 5.56
#Replicates 900f 90 01-20 145
N 28608 21-40 163
Mean 57 41-60 166

R ==
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Forest Management Guide for Landscapes - Mature and Old Pattern Information Sheet

ﬁf' Ontario

3E Year 0-500 (ha) MAP Boreal Forest Region Northeast - Mature and Old

Mature and Old Forest - Ecoregion 3E: Year 0

Proportion of Mature and Old Forest (500 ha)

r

Mean Proportion

o
- 21-40
4160
- B1-80
- >80

| T |@ =) ‘

Forest Management Guide for Landscapes - Mature and Old Pattern Information Sheet

3E Simulafion 500 {ha) MAPs (a) Boreal Forest Region Northeast — Mature and Old

Mature+0ld Forest - Ecoregion 3E: Year 100 Fire Intensity 200

Proportion of Mature and Old Forest (500 ha)

Mean Proportion

| L
[ HE
B ien

80
>0

Landscape Guide Region 3E
12,835,126 hectares




Table 7. Age ranges associated with the five development stages for each standardized forest

The way BFOLDS Handles Age

unit in the revised Boreal East habitat suitability model.

and the 3E calibration

Development Stage

Standardized forest unit P S | M @]
PRA1 0-14 15-39 40-79 80-129 130+
PW1 0-14 15-39 40-79 80-129 130+
PRW 0-14 15-39 40-79 80-129 130+
LH1 0-9 10-29 30-69 70-99 100+
THA1 0-9 10-29 30-69 70-99 100+
SBOG 0-34 35-69 70-109 110-149 150+
SB1 0-19 20-39 40-79 80-119 120+
LC1 0-19 20-39 40-79 80-119 120+
SF1 0-14 15-39 40-79 80-109 110+
SP1 0-14 15-39 40-79 80-109 110+
PJ1 0-9 10-29 30-69 70-109 110+
PJ2 0-9 10-29 30-69 70-99 100+
PO1 0-9 10-29 30-59 60-89 90+
BW1 0-9 10-29 30-59 60-89 90+
MW 1 0-9 10-29 30-69 70-99 100+
MW?2 0-9 10-29 30-69 70-99 100+
Keypoint:

Maximum After
SFU age succession
BW1 140 40
LC1 300 60
LH1 143 80
MW 1 140 60
MW 2 160 65
PJ1 130 40
PJ2 160 55
PO1 120 60
PR 250 60
PRW 300 77
PW1 300 77
SB1 150 55
SF1 130 55
SP1 160 40
TH1 250 70

Without fire, BFOLDS cycles the forest from old growth to immature to mature.

This can be considered a multi-aged condition (uneven or all-aged)



Forest Management Guide for Landscapes - Uneven age site Information Sheet

Boreal East Forest Region

- Uneven age site

Area (hectares)

Estimated range of natural variation - "Uneven aged site (all development stages)

100 - 200 year simulation ranges*

2,000,000
L]
1,800,000
1,600,000
1,400,000
1,200,000
1,000,000 T
[ ]
800,000 =1
600,000 T
400,000 l
200,000 El | 5%3 ; { %
0 ﬁ' i ™ - & 5 & -
LH_TH SB1 PJ1 LE1 PJ2 SP1 5F1 PO1 BW1 B MW2
- Lower Cuartile 11,055 34,776 132 80,340 128,608 258,942 340,757 20,212 206,682 206,700 574,715
® Lower Range 10,503 7.325 19 20,823 70,720 165,283 116,318 13014 152,934 139,175 275,609
— Median 47 437 329386 353 122,786 147 349 2594 843 459 111 24077 238,320 245 0859 786,691
® Upper Range 54,501 1,838,338 9,324 503,139 288,976 582,517 885,575 40,254 397 426 538,820 |1,103228
- Upper Quartile 50,5954 755,550 2,188 335,242 167 985 388,689 588,189 27,389 283,195 328,355 875,758
® ear 0 o 0 1} o o a 0 ] t] i] 0
0O 50 year median 2lili} 5.670 8,520 30,225 170,134 160,303 305,753 28,085 110,941 128,323 563,993

* Simulated ranges of natural variation based on 30-200year simulation replications with measurements taken at simulation years 100,150 and 200. (n=3073).

** 2006 areas based on the 2006 inventory, 30-50 year simulation ranges based on 30 runs with measurement taken at year 50 (n=30).

Tools used — Boreal Forest Landscape Dynamics Simulator (BFOLDS) and Landscape Scripting language (LSL) .

2,000,000
1,800,000
1,600,000
1,400,000
1,200,000
1,000,000

— [— 800,000
— 600,000

400,000 Landscape Guide Region 3E

200,000
0

12,835,126 hectares




Area (hectares)

Forest Management Guide for Landscapes - Forest Composition Information Sheet

Boreal Fore

SB1

st Region Northeast - Black Spruce

100 - 200 year simulation ranges*

Estimated range of natural variation - "SB1"

3,000,000 3.000,000
2,500,000 2,500,000
2,000,000 T 2,000,000
1,500,000 = 1,500,000

. » [ ]
1,000,000 . 1,000,000
500,000 | é L 500,000
L] l l
0 Boesdning . Old Growth 120 0
1"9”9 Sapling 20-39 |mmature 40-7G | Mature 80-119 ol Uneven aged

- Lower quartile 57 926 56,189 445 981 435157 473422 755 103

® Lower range 10,583 1607 57,922 242,404 05,963 84 468

— Median 88185 87152 536,803 476,039 511190 922 594

® Upper range 1133768 1147256 1136724 987 613 893114 1,953,632

- Upper quartile 233563 151,569 636,878 780,138 557424 1637,015

® Simulation start | 1,081,737 321399 377152 593246 928456 5,650

O Year 50 Median | 95,168 89,181 541,376 360,088 1,430,991 766477

Development stage

* Estimated natural ranges based on 30 - 200 year simulation replications with measurements taken at years 100,150 and 200 (n=30"3,.

** 2006 areas based on the 2006 inventary, 50 year simulation ranges based on 30 runs with measurement taken at year 50 (n=30).
Tools used — Boreal Forest Landscape Dynamics Simulator (BFOLDS).

%

el

Landscape Guide Region 3E
12,835,126 hectares




% Forest Area

600,000 -

500,000 -

400,000

300,000

200,000

100,000 -

Sbl Age Class Structure

Sum of Median

€.J. Gordon Cosens Forest

?
?
?
?
?
?
?
?
?

Seral

I_I_

O<10
@11-30
031-70
O>70

B multi-age

today

year 50 median

SRNV




o
Ministry of Natural Resources t”~ Ontario

Natwral. Valued. Protected.

Questions to answer:
How do we identify Multi-Cohort stands today?

LIDAR?

Age? Structure? Modelling? Habitat?
Growth & Yield?

|s spatial configurtation important?

Do “Immature” multi-cohort stands count as
old growth?
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Questions?
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Science & Information Packages

ﬁﬁ' )Ontario

Contains all inputs, assumptions, data sources and rationale used

to develop SRNV

NWR

Development Stage
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Patch size estimation and isolation for conifer in Ecoregion 3W including historic mean
line length with 95% confidence intervals, FRI mean line length with 95% confidence
intervals, and number of historic and FRI patches using varying separation distances.
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Today’s Landscape Composition
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Today’s Landscape Age

Broad Age
[ ] woung

B immature
- mature & alder




Species
composition
I

.
Stand age

Geo-climatic zone
Lightning Soil moisture
Fire _ P | Dally weather dynamics Forest _ D | Soil nutrient status
ignition™ f | Duff Moisture cover f Species composition
Fuel type transitions T!me since last dlstur_pance
Time since last transition

e N
Topography (slope and aspect)

Fire P Da!ly fo_rest f_i re vyeather indices
q = f Daily wind direction

Sprea Daily wind speed

_Fuel type

Spatial

Daily weather Bias D, (edaphic, terrain)

Fire
. - Fuel
extinguishment= I:)f le,?f Hgiture

Cell burn
(yes/no)

# |
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