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Smoke and Fire

Background and Project Brief

Project Description
This document reports on Part Two of “Smoke and Fire: Analysing prescribed burning and fire
management planning in South West WA”, a project funded by the Koorabup Trust.

The initial project proposal to Koorabup Trust specified:

This project would review critical aspects of fire management planning in South West WA. It
would be specifically aimed at providing accurate and quantified information about recent
outcomes. We will collate evidence about two aspects of prescribed burning that are
contentious:

e delayed responses to fires in the conservation estate;
e increased burning over the last 4 years within the SW Forest Management plan area.

Outcomes from fire case studies will be collated and used to develop a case for increased
attention to rapid-response fire suppression capability in WA.

Project Context

Bushfire has become an issue of national significance, as climate change begins to take effect
and Australia suffers through its worst ever fire season in 2019-20. The main practice for
attempted control of bushfire risk — prescribed or fuel-reduction burning — is being promoted
more than ever as the key tool in reducing fire risk to both biodiversity values as well as lives and
property. At the same time as there is increasing evidence that it is not cost effective — as
illustrated in major fires over the last summer occurring irrespective of the presence of PB. In
addition to concern over effectiveness, there is increasing concern that PB in addition to wild
fires is a major driver of species stress and will be leading to species extinctions through ever
more frequent burning.

The adoption in WA of a very ambitious target for prescribed burning?! in forest areas of the SW
corner (200,000 ha per year out of a total of 2.5 million ha), and the recent increase in funding
to achieve this, has led to an acceleration of burning over the last 3-4 years. However an
assessment is required to unpack where this burning program is being carried out. A concern
driving this study as that the bulk of additional burning is taking place in forest and coastal
ecosystems set aside for conservation, rather than in State Forest and areas previously disturbed
by mining. There is real concern that this will accelerate impacts on conservation values in those
areas specifically set aside to protect those values.

1 "The Enhanced Prescribed Burning Program's collaborative approach to bushfire mitigation has
enabled DBCA's Parks and Wildlife Service to exceed its prescribed burning targets in 2016-17
and 2017-18.”

https://www.dpaw.wa.gov.au/news/media-statements/minister-for-environment/item/3678-22-million-funding-
boost-for-prescribed-burning
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A second area of major concern emerging around Australia, and exacerbated in WA by the history
of the recent catastrophic fire in the Stirling Range NP, is that inadequate effort is being made
for early suppression of fires, even though new satellite technologies are providing very early
warning of ignition. There is anecdotal evidence that fires — especially in national parks or
conservation areas — are being reported but it is many hours before any suppression activities
begin. By this time fires are often large and difficult to control. In some cases this has led to large
intense fires burning in conservation areas. National Parks are then discussed primarily as areas
of FUEL not areas of often fragile biodiversity.

Both of these issues require research to help us understand where prescribed burning is being
conducted, and is impacting fragile systems of limited distribution, and to illustrate if
conservation values are being sacrificed in a quest to reduce fire risk.

This research in WA fits into an effort nationally to re-direct fire risk management away from
area-targeted prescribed burning programs — which burn huge remote areas without any
reduction in fire risk to built or human assets —and into more appropriate programmes with fire
ecology a basis for planning. Recent research into prescribed burning in areas close to assets (the
“wildland—urban interface”) suggests they could provide greater hazard reduction than broad-
scale prescribed burning, although at greater economic cost (Florec et. al. 2020). The costs in this
research however do not factor in the environmental costs of broad-scale prescribed burning.
Nor do they account for avoided costs of fighting wildfires as a result of a more efficient and
better-resourced very early suppression. So it is entirely conceivable that the avoidance of broad-
scale PB in the future may have equivalent cost-efficiency as well as risk reduction. This is
important, as it comes as the prescribed burning window reduces with climate change (Virgilio
et. al. 2020) and when alternatives may well be essential.

Objective

This current component investigates the prescribed burning program over the last 4 years within
the Forest Management Plan area (within a broader 10-year period). It examines prescribed
burning in the conservation estate in comparison to the production forestry areas, and checks
for any evidence that increased funding to achieve the 200,000 ha per year burn target has
impacted on prescribed burning patterns.

Location

We have assessed the program of Prescribed Burning by year, and for each year by the existing
purpose under the Forest Management Plan (the land category) of the burn locations. This was
carried out over a ten-year period to the 2018-129 fire season, to assess the change over the
longer term. We have analysed the extent of the emphasis on conservation lands (as opposed to
production forests) in the FMP. We identify the extent of fire — both area burnt and % burnt —
on conservation lands as opposed to production forests in the Forest Management Plan (FMP).
We further segment this data by FMP forest region, and illustrate significant differences between
regions in prescribed burn emphasis. We have separated prescribed burns from wildfires to
investigate both intentional and non-intentional fires, and report on anomalies in the distribution
of both.
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Smoke and Fire

Frequency

We determine the frequency, intensity and extent of fires across national parks, conservation
parks and nature reserves in comparison to State Forest and timber reserves, and illustrate the
differences in frequency — again segmenting this data by FMP forest region, and illustrating
significant differences between regions in prescribed burn emphasis.
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FIRE AREA

Methods
The entire analysis is based on the single complete fire dataset from DBCA Fire History dataset
[DBCA_060].

According to the data.wa.gov.au website, where the data can be accessed, it “shows the years
since each area of department managed land was burnt (or cleared), and whether this was due
to a prescribed burn, bushfire, clearfell or mining rehabilitation. ...For statistical or analytical
information please use the Fire History dataset.”

We downloaded latest DBCA Fire History dataset [DBCA_060] (update beginning 2020),
containing fires to the end of 2019. This dataset has polygons for every recorded fire since the
1940’s. The fire polygons overlap each other, as shown:

Figure 1 - DBCA Fire History (DBCA-060) example

We also downloaded the Forest Management Plan Dataset [DBCA_041], and used this to clip
[DBCA_060] to a generalised FMP area [DBCAFireHistoryDBCA_060_FMP_clip].2

2 The Fire History dataset covers the entire state, hence the need to clip.
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Fire Datasets (annual/fire season).

We then created a model to extract each set of fire polygons by a specific field (initially Fire year
[fih_yearl] and then Fire Season [fih_fire_s]), projected to GDA94 z50 and saved to a separate
shapefile (e.g. [2010_Fires_FMP_z50.shp] or [FireSeason_2010_11_FMP_z50.shp]

Catalg  Ox| | Gy  Ox
v by @) EE | en| Bl 2ol @ E-lalslE
Location: FireLocationAnalysis - Location: FireLocationAnalysis -
Fires_2000 - [ i DBCA_FireSeason_19May2020_FMP.gdb -
Fires_2001 FireSeason_1922_1923
Fires_2002 FireSeason_1923 1924
Fires_2003 FireSeason_1925_1926 @
Fires_2004 FireSeason_1926_1927
Fires_2005 FireSeason_1927_1928
Fires_2006 FireSeason_1928_1929
Fires_2007 FireSeason_1929 1930
Fires_2008 FireSeason_1930_1931
[l Firee 3000 FireSeason_1931_1932
[FAl Cir-t. 1027 1022

Figure 2 — Extracted Fire years or FireSeasons.

Figure 3 — Fire extents for a single FireSeason — Warren Region (part).
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Forest Regions

(Swan, South West, Warren)

We downloaded DBCARegionBoundariesDBCA 022; and clipped this to the WA Coastline
[Coastline LGATE_070], to remove plan areas beyond the coastline. We edited the result to
remove all but the three forest regions in the Forest Management Plan 2014-2023 — being the
area covered by the forest management plan.
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= £
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MANDURAH, /
2y

SOUTHERN OCEAN

GINGIN »

Map 1
Forest Management Plan 2014-2023
Area covered by the plan

Tooovay " l

WHEATBELT

 DONNYBROOK
SOUTH WEST

SOUTH COAST

Figure 4 - Forest Management Plan Area

We then Unioned the Regional Boundaries result with the Forest Management Plan Dataset
[DBCA_022]. This produced a shapefile that contained all the required reporting areas:

different types of management priority from the management plan, including All
Conservation Reserves, National Park & Conservation Park, All State Forest and
Timber Reserves; and

three regional zones also used in the Forest Management Plan: Swan, South West
and Warren.

Finally, we Unioned the Regional Boundaries/Forest Management Plan Dataset with each single
year or fire season shapefile, updated the areas of polygons, and exported the resulting tables

into Excel.

The final process created a separate, segmented shapefile for each year or fire season. Each
contained all of the fire information from the Fire History dataset plus FMP category and region.
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Smoke and Fire

The Unioned datasets contain information from all of the input datasets; this includes land
category under the Forest Management Plan, fire season, fire type, fire area, even the season of
the fire (spring, summer, etc).

FireSeason_2015_16_FMP_z50 — Features Total: 2602, Filtered: 2602, Selected: 0 =]
/ ® 2 BT ES L e =B

OBJECTID FID_Forest FID_DBCARe drg_region FID_Fore 1 fmt_propos. fmt_curren fmt_fmp_id Shape_Leng FID_FireSe fih_fire_s fih_yearl fih_season fih_distri fih_hist_d fih_number fih_fire_t e
1 211 o978 1 SWAN 895 National park National park. 0 111909.9825340... 311 2015/2016 22016 AU PHS Perth Hills PHS_003 PB
2 210 976 1 SWAN 891 Nature reserve Nature reserve 0 2984.,75085837000 341 2015/2016 22015 SP SWC Swan Coastal 072 WF
3 2109 ors 1 swan 850 Naturereseve  Notureresenve 0 1325 49329573000 a1 201572016 s 50 swe Swen Comsl 072 we
. 22 1203 2 warRen 107 Sutetorest Suteforest 0 15674 70287640 38 201572016 2015 5P bon bonNELY  bonsis e
5 203 1229 2 warRen 1031 Notionalpork Natiralpork 0 ssics 86775270 2 an1s/2016 s 50 von vonnELY o we
6 202 1228 2 warRen 1027 Netwreresere  Notrereseme 0 Luass 7432530 264 201572016 2016 5U bon sonnELY 02 w
7 20 1222 2 warRen 100 St Steforest 0 33505 86882800 227 152016 s 50 von boMNELY  bonsm e
8 2248 1249 2 WARREN 1058 National park: National park 0 4090869563410, 38 2015/2016 2015 SP DON DONNELLY DON_015 PB
9 2247 1247 2 WARREN 1055 State forest State forest 0 5254651807529, 635 2015/2016 2016 SU DON DONNELLY DON_012 PB A
a | ,
el

Table 1 — Unioned dataset ready for analysis.

Using Pivot Tables we have cross-tabulated Category by Fire Type for each fire season for the
entire FMP area as well as by forest Region:

T@ 2010-2019_FirsSEASON_Analysic2 s - Excel
EE ot | mSHKT  PAGELAYOLT  FORMULAS  DATA  REVEW  VIEW  ADDINS  Acobat
o Cut :
Caliei Ju -|a A = | & 3p Tt Geners “ Good

P o BOom - » I 4 55 Condtional Fomat input Not

17T o Format painter | Y - [ O A B R R e = E

1 Clipweard 1 Fort . Agnment 1 Humber A syles
H - - % =D -
HBL U f | Tenure of wildfires in each Region (%)

A 8 c o 3 3 G H 1 ] 3 L
1 |fin_fire_t »B T fin_tire_t (a)
2 |fih_poly_t (i) - fin_poly_t (a1}
3
4 /sumof area_ha Column Labels T Sum of area_ha Calumn Labals
5 |Row Labels ~ SOUTHWEST  SWAN  WARREN Grand Total fiow Labels SOUTHWESWAN  WARREN Grand Total
& |s{1)(g) reserve ] 5(1){g) reserve 314006 1259245 636853115 1416071
7 5,750 5760 5{1}{g) reserve, Other 36442062 3644206
& [s{1)(h) reserve us El 13 511}{g) reserve, stat forest 1532385 15323.85
8 |conservation park 4 sam 5180 S{1}{h reserve 9524158 9539479 96128011 2867644
10 Leasehold, UCL 1372 137 CAUM Exec Bady freehold 1177.443 102615 1187.724
11 miscellansous reserve 1975 52 202 CALM Exec Body freehold 126824 12541
12 |National park 6054 163% 694 58335 CAUM Exac Body freehold, State forest, UCL 545121377 6451214
13 |Nature reserve u 2 san 7,652 consanvation park 1375507 2M87.T5 T7.005 382027
14 |Other Crown land %62 Loo7 1,969 Dow freehold 5343678 5343.678
15 state forest 48068 BL218 11550 140836 Leasehold 428532 455,11 4528042
16 [state forest, 5(1)(g} reserve, Timber reserve, Dow freehold, Other 2,259 4,259 Leasenold (Aboriginal], Other 66492 G6.492
17 [state forest, Dow freshold 1358 1358 Leasehold, UCL 6931369 6931369
18 state forest, Other 2,360 1 43680 Leasehold, UCL, Other  1153.224 1193228
19 [state forest, Timber reserve 1 1 Miscellaneous reserve  119.6676 6054.234 249.676676 6423638
20 state forest, UCL 126 126 National park MSTIS6 1179356 563547797 827259
21 state forest, UL, Other 1414 104 1,559 Nature reserve 1314995 5230105 877857785 1512196
z 605 15 160 2,200 Other Crown land 4303.104 1044684 5006830212 20256.77
E) 2 ] 5 80 stats forest 510931 4406013 morizes 121337
24 |unalloeated Crown Land, Other n e 7% State forest, 5(1)(g) reser 3804351 3804891
25 | WAPC freehold 2 2 State forest, Dow freehold 6104.033 6104.033
26 | (blank) 1553 289 85 5228 stata forest, Other 5176.734 27619.09 5965.148 3878117
27 Grand Total 63AS5 126220 58253 247928 State forest, Timber reser 5977.967 1967.374 745,341
] State forest, Timber raserve, ither 6858369114 6598365
= state forest, uct 4851679 5039.867 B25.361903 1071691
0 State forest, UCL Other | 15129.39 544105 1567349
E Timber reserve 1580631 27215.72 5505.10048 5253113
z Timber reserve (leasehol 2029.914 02391
3 Timber reserve, Other 867.783 803201 1670584
u Timber reserve, UCL 15215005 152815
35 Timber reserve, UCL, Other 131978 131979
* Unsllorated Crown Land | 2015.647 3327.551 263.532098  7626.73
£l Unallocated Crown Land, 2158.336 1907.234 27613708 7380.43
) WAPC freehold 425,485 425,485
E (blank} 8975989 1263675 501553684 2662828
o Grand Total 1694279 2020295 1452608.052 5171082
a1
2 [fin_fire t °B fii_fire t wr
43 [fih_poty_t (A} fin_poly_t (al)
“
45 |sum of ares_ha Column Labels Sum of area_ha Column Labels
161801 2b SOUTHWEST __GWAN__ WABREN Aeond Total Row 1ahaic SouTWE S wagmen Geaoaroi
’ 2011-12table | 2012-13fable  2013-14table | 2014-15fable  2015-16fable 201617t 2017-18 fable  2018-19fable  2019-20fable  Tenure Lookup
aveRa

Figure 5 - Example Pivot Table for Fire Season analysis

T®m - 8 %
sign
fim B ) | Dowesen - Ay
- . T Fn -
Inset Delete Format Sert & Find &
- o r Clest=  Fier Select
cels Edting ~
v
N o P 2 R [-
Area [ha) of each Tenure
SWAN  SOUTH WIWAR
Al Conservation Reserves 15,034 81171 89,403
National Park & Conservation Park 158,531 142,423 563,625
AllState Forest 560148 48L332 274,026
AllTimber Reserves 21836 28,087 7,964
AllGther 20132 27,505 16,036
NOLDECA 897579 R 501,554

TOTAL

Results have been aggregated for the 10 years 2010 to 2019 and 10 fire seasons 2010-2011 to
2019-20. Only the fire season results are shown here, as fire target and planning are organised
on a fire season basis.
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Results

Prescribed Burns

The fire season dataset as segmented by Region, is reported on as follows:

e Area of Prescribed Burns by Category — Warren, South West and Swan Regions
e Location of Prescribed Burns for each Burn Season — Warren, South West and Swan

Regions

e Prescribed Burns as a proportion of Lumped Category type - Warren, South West and

Swan Regions

Area of Prescribed Burns by Category

All Regions
2010-
2011
All Conservation
Reserves 4,027
National Park &
Conservation
Park 56,578

All State Forest 45,501

All Timber
Reserves 857

All Other 629
Not DBCA 3,940
TOTAL 111,532

2011-
2012

3,502

43,149

30,375

775

474

8,446

86,720

2012-
2013

292

5,837

14,760

245

517

1,806

23,456

2013-
2014

5,893

22,954

41,898

243

4,680

1,964

77,631

2014-
2015

11,966

45,626

82,245

734

1,296

4,408

146,275

2015-
2016

7,111

58,507

76,618

937

3,246

8,130

154,548

2016-
2017

16,497

65,116

152,503

2,240

6,345

5,228

247,928

2017-
2018

11,312

53,340

139,546

9,337

1,278

5,118

219,933

2018-
2019

13,871

47,235

95,628

2,327

2,739

2,431

164,231

Table 2 - Area of Prescribed Burns by Category, all regions, 2010-11 to 2019-20 (* incomplete fire

season)

It is important to remember that the 2019-20 fire season is incomplete.
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Smoke and Fire

Area of Prescribed Burns by Category - All Regions
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Figure 6 - Area of Prescribed Burns by Category, all regions, 2010-11 to 2019-20

Table 2 and Figure 6 show that the total PB area declined between 2010-11 and 2012-13 in most
Categories, then rose again until 2015-16, again in virtually all Categories. The area burnt then
rose steadily in NP/CP until its peak of just over 65,000ha in 2016-17, and then tailed off again
(more slowly) until at least 2018-19. The area burnt in State Forest rose dramatically to a high of
152,000ha in 2016-17, was still high in 2017-18 (just below 140,000ha), but has reduced since.
This clearly shows how the Parks and Wildlife Service exceeded its prescribed burning targets in
2016-17 and 2017-18, after the introduction of the Enhanced Prescribed Burning Program from
DBCA.

Based on figures for the entire FMP area (see Figure 6), the increased Prescribed Burning occurs
mainly in State Forest, which comprises over 50% of the PB area in all years from 2012-13
onwards, and over 60% in some years. It is noticeable that in 2010-11 and 2011-2012, prescribed
burns in National Park and Conservation Park accounted for more than 50% of total burn area,
but that this figure was subsequently much lower.
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Area of Prescribed Burns by Category - Warren Region
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Figure 7 - Area of Prescribed Burns by Category, Warren region, 2010-11 to 2019-20

If we break these figures down by Forest Region, we see a very different picture for the Warren
region compared to the South-West and Swan regions. Warren Region prescribed burning area
by year is shown in Figure 7 and area as a percentage of the total burnt in Figure 11.

In all years, the bulk of the prescribed burns (over 60%) are in Conservation areas (National Park
& Conservation Park plus Conservation Reserves). While prescribed burning area in National
Parks and Conservation Reserves does increase significantly from 2012-13 through to the years
2014-2019, the amount burnt is similar to that burnt in 2010-11 (around 35,000 ha), and the
implementation of the Enhanced Prescribed Burning Program does not appear to have had a
large influence in any one season.
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Area of Prescribed Burns by Category - South West Region
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Figure 8 - Area of Prescribed Burns by Category, South West Region, 2010-11 to 2019-20

In the South-West and Swan Regions, in all years after 2012-13 the bulk of the prescribed burns
(over 60% and in many years over 70%) are in State Forest (see Figure 12 and Figure 13). There
was a dramatic increase in the area of prescribed burns in State Forest in 2016-17 and 2017-18,
in both the South West Region and the Swan Region (see Figure 8 and Figure 9).

Area of Prescribed Burns by Category - Swan Region
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Figure 9 - Area of Prescribed Burns by Category, Swan Region, 2010-11 to 2019-20
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Annual Prescribed Burn Program by Category (%)

In this section we see how each years’ prescribed burning program is split across the different
Categories. The data is presented for the FMP region as a whole, and then as results for each of
the three forest regions. As will be seen, the prescribed burn program varies noticeably from
region to region and reflects the proportions of each region under different Categories.

All Regions
2010- 2011- 2012- 2013- 2014- 2015- 2016- 2017- 2018- 2019-
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
All Conservation
Reserves 3.6% 4.0% 1.2% 7.6% 8.2% 4.6% 6.7% 5.1% 8.4% 6.5%

National Park &
Conservation Park 50.7% 49.8% 24.9% 29.6% 31.2% 37.9% 26.3% 24.3% 28.8% 36.9%

All State Forest 40.8% 35.0% 62.9% 54.0% 56.2% 49.6% 61.5% 63.4% 58.2% 50.1%

All Timber Reserves  0.8% 0.9% 1.0% 0.3% 0.5% 0.6% 0.9% 4.2% 1.4% 1.5%

All Other 0.6% 0.5% 2.2% 6.0% 0.9% 2.1% 2.6% 0.6% 1.7% 1.7%

Not DBCA 3.5% 9.7% 7.7% 2.5% 3.0% 5.3% 2.1% 2.3% 1.5% 3.3%
Table 3: Annual Prescribed Burns program by Category (%), all regions, 2010-11 to 2019-20

The data presented in Table 3 is charted in Figure 10, showing that over the ten fire seasons, for
the FMP area as a whole, prescribed burning takes place mainly in State forest and National Parks
— but more so in the former.

Category of Prescribed Burns by Burn Season - All Regions
70.0%
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40.0%
30.0%
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0.0% I _I I _I - .I I I. I —l I .I I [ [ ] I | I [ 1| I -I

2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019 2019-2020

B All Conservation Reserves National Park & Conservation Park ® All State Forest

All Timber Reserves H All Other B Not DBCA
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Figure 10: Annual Prescribed Burns program by Category (%), all regions, 2010-11 to 2019-20

Category of Prescribed Burns by Burn Season - Warren Region
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Figure 11: Annual Prescribed Burns program by Category (%), Warren Region, 2010-11 to 2019-20

Category of Prescribed Burns by Burn Season - South West Region
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Figure 12: Annual Prescribed Burns program by Category (%), South West region, 2010-11 to 2019-20

21| Page



Category of Prescribed Burns by Burn Season - Swan Region
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Figure 13: Annual Prescribed Burns program by Category (%), Swan Region, 2010-11 to 2019-20
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Conservation and Production Categories Lumped: Prescribed burn area as a % of Category area.
Lumped Category provides a comparison between two broad classes: aggregated Conservation
Reserves & National/Conservation Parks and aggregated State Forest & Timber Reserves. We
have done this to assess how the two broad classes of Category are treated by planners of
prescribed burns, and also to see if the increased funding post-2015 has impacted on prescribed
burn locations. The key thing shown in these charts is the proportion of each class of Categories
burnt with prescribed burns each fires season.

All Regions- Prescribed Burns as a proportion of Category
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Figure 14: Prescribed Burns as a proportion of Lumped Category, all regions, 2010-11 to 2019-20

We can see from Figure 14 that for the forest management plan as a whole, in the fire seasons
after the 2011-12 fire season (other than for 2015-16), prescribed burns cover a larger proportion
of State Forest than Conservation Categories. This difference is large in fire-seasons 2016-17 and
2017-18. It is interesting to note that prior to 2012-13, a larger proportion of Conservation land
was burn each year. So the last 10 years have seen a change in the location of prescribed burns
over the FMP area, and this difference is actually greatest under the enhanced burning program
— for the FMP as a whole.

If we look the Warren region individually (see Figure 15), we find that prescribed burn
proportions vary substantially. Only in one burn season (2018-19) is the proportion of state forest
burnt significantly higher than the proportion of Conservation Category, and even then the
amounts are within a percentage point (8.3% verses 7.4%). In two other years (2012-13 and
2013-14) the proportion burnt is with 0.1%.

However in all other fire seasons during the last 10 years the proportion of conservation land
burnt is above that of State forest. In a number of years the difference is large: 50% more in
2014-15 (6.4% vs 4.3%) and 300% more in 2011-12 (4.8% of Conservation Categories were
prescribed burnt, verses only 1.7% of State Forest).
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Warren Region - Prescribed Burns as a proportion of Category
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Figure 15: Prescribed Burns as a proportion of Lumped Category, Warren Region, 2010-11 to 2019-20

So the question must be — why (in Warren region) is the conservation estate more likely to have
prescribed burns located on it, given the sensitivity of many species to fire and to frequent fire
especially? And conversely, if DBCA so concerned about burning to “reduce fire threat”, why are
they not burning state forest?

In the South West Region, all years post 2011-12 see a higher proportion of State forest burnt
than conservation Categories — a reverse of the fire seasons from 2010-2012. The proportion of
state forest burnt during the fire seasons following the Enhanced Prescribed Burning Program
increases (2016-17 and 2017-18) is very high: 17.1% and 17.5% in the two fire seasons. The
proportion of conservation estate burnt during the first fire seasons following the Enhanced
Prescribed Burning Program increases (2016-17) is also very high at nearly 15%. This then is the
effect of this program — to see nearly 1/5™ of each Category burnt within a single fire season. Or
potentially 65% of the conservation estate in the last 10 years.
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South West Region - Prescribed Burns as a proportion of Category
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Figure 16: Prescribed Burns as a proportion of Lumped Category, South West Region, 2010-11 to 2019-
20

The proportions of each Category burnt in the Swan Region are much reduced, and in most years
a higher proportion of state forest than conservation estate is burnt. Even here though we see a
single fire season (2015-16) in which 7.5% of the Conservation Category has been burnt.

Swan Region - Prescribed Burns as a proportion of Category
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Figure 17: Prescribed Burns as a proportion of Lumped Category, Swan Region, 2010-11 to 2019-20
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Wildfire
Area of Wildfires by Category

All Regions

2010- 2011- 2012- 2013- 2014- 2015- 2016- 2017- 2018- 2019-
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020*

Conservation
Reserves 2,700 4,645 365 335 2,059 9,819 26 178 140 66

National Park &
Conservation

Park 16,453 70,159 1,432 13,913 81,720 5,413 1,004 2,222 163 4,557
All State Forest 2,535 16,545 2,299 763 62,319 41,078 6,063 2,561 2,691 12,575
All Timber

Reserves 20 - 16 2 4,087 - 205 1 58 45

All Other 1,987 4,066 167 27 3,816 749 167 11 92 1,058
Not DBCA 5,109 8,723 9,142 2,126 23,291 39,115 1,537 2,104 4,468 5,627

TOTAI Wildfire 28,804 104,137 13,421 17,166 177,291 96,174 9,003 7,077 7,613 23,928

Table 4 - Area of Wildfires by Category, all regions, 2010-11 to 2019-20

Area of Wildfires by Category - All Regions
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Figure 18: Area of Wildfires by Category (ha), All Regions, 2010-11 to 2019-20
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Figure 18 to Figure 21 show that the wildfire record is dominated by a small number of very large
wildfires, occurring in seasons 2011-12, 2014-15 and 2015-16. These wildfires occurred as
follows:

e In the Warren region in National Park in 2011-12 (50,000ha) and 2014-15 (78,685ha — the
O’Sullivan fire)

e In Swan Region in State Forest in 2014-15 (37,883ha) and on State Forest/non DBCA land in
2015-16; and

e In South West Region in 2011-12 in National Park (17,987ha) and State Forest (12,112 ha),
and in 2015-16 on State Forest (26,931ha) and non-DBCA land (22,616ha) — the Waroona
Fire).

Area of Wildfires by Category - Warren Region
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Figure 19: Area of Wildfires by Category (ha), Warren Region, 2010-11 to 2019-20
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Area of Wildfires by Category - South-West Region
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Figure 20: Area of Wildfires by Category (ha), South West Region, 2010-11 to 2019-20

Area of Wildfires by Category - Swan Region
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Figure 21: Area of Wildfires by Category (ha), Swan Region, 2010-11 to 2019-20
Figure 22 through to Figure 25 show the Category of wildfires for each fire season for the FMP
as a whole and for each region. For the FMP as a whole, wildfires appear spread across National

Park/Conservation Park, State Forest and non-DBCA land. Fires on National Park dominate the
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record for Warren region, fires on non-DBCA land dominate in South West Region, and fires in
State Forest and non-DBCA land are most prevalent in Swan region.

Again, it seems very unusual that the Warren region is so different, but this may be simply due
to the very large area of National Park in the Warren Region. In that sense we could expect
wildfires in Warren Region to be in National Park, whereas those in Swan and Southwest would
be in State Forest.

Warren Swan South West FMP  Area
Category Region Region Region Total
National park 563,547 117,934 145,776 827,602
Nature reserve 87,769 52,302 13,150 154,278
State forest 259,773 440,442 510,898 1,215,165

Table 5: Area of Management Categories by Region
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Annual Wildfires Category (%)

Category of Wildfires by Burn Season - All Regions
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Figure 22: Wildfires by Category (%), All Regions, 2010-11 to 2019-20

Category of Wildfires by Burn Season - Warren Region
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Figure 23: Wildfires by Category (%), Warren Region, 2010-11 to 2019-20
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Category of Wildfires by Burn Season - South-West Region
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Figure 24: Wildfires by Category (%), South West Region, 2010-11 to 2019-20

Category of Wildfires by Burn Season - Swan Region
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Figure 25: Wildfires by Category (%), Swan Region, 2010-11 to 2019-20
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Conservation and Production: Wildfire area as a % of Category area.

Lumped Category provides a comparison between two broad classes: aggregated Conservation
Reserves & National/Conservation Parks and aggregated State Forest & Timber Reserves. We are
not going to comment in detail on these results, except to note that wildfires occur more heavily
in the Conservation estate.

Perhaps the most compelling representation of wildfires comes in Figure 26 to Figure 29, showing
the proportion of the Conservation estate (and State Forest) that has burnt from wildfire in each
year. In all regions, wildfires burnt the conservation estate significantly and to a far greater
proportional extent than state forest. This is true both at the FMP level as well as in each region,
and there is no obvious reason for it.

All Regions - WIldfire as a proportion of Category
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Figure 26: Wildfires as a proportion of Lumped Category, All Regions, 2010-11 to 2019-20
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Warren Region - Wildfire as a proportion of Category
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Figure 27: Wildfires as a proportion of Lumped Category, Warren Region, 2010-11 to 2019-20

South West Region - Wildfire as a proportion of Category
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Figure 28: Wildfires as a proportion of Lumped Category, South West Region, 2010-11 to 2019-20
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Swan Region - WIldfire as a proportion of Category
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Figure 29: Wildfires as a proportion of Lumped Category, Swan Region, 2010-11 to 2019-20
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FIRE FREQUENCY

The purpose of this section was to investigate if more fires are being set (through Prescribed
Burns) in areas with conservation priorities rather than production priority, and if there are more
Wildfires in these areas.

Methods

The DBCA FireHistory [DBCA_060] dataset contains polygons showing fire extent for all fires
recorded on DBCA (or precursor agency) — managed lands, the earliest recorded fires being from
1922. These extent polygons overlap as, over the years, fires burn in various areas over the
landscape. The dataset contains extents of all fires that have occurred in an area, and while they
indicate frequency to a degree (especially when made semi-transparent as shown below), they
do not represent frequency in a way that can be analysed other than visually. The dataset is
shown below, where a single fire extent or polygon is highlighted in yellow, and its fire data is
shown alongside.

Figure 30 — Overlapping Fire Extents showing single fire extent and attribute data for that fire

In order to summarise frequency, we need to combine all of the overlapping polygons to give a
fire history for every unique combination of fires in the dataset. Rather than having overlapping
polygons indicating individual fires (with date, cause, area etc. as attributes) the process creates
a single-layer dataset with a polygon for every unique set of fires, and collects the key attributes
(fire date, cause, season) for every fire that has occurred in an area over time.

This process is termed “flattening”, and unions (overlays) all of the fire extent polygons into a
single-layer dataset. The latest version of the DBCA FireHistory [DBCA_060] dataset was
flattened by Jonathon Schultz for the years 2000-2020. This initial stage produces a very large
and complex attribute table, which requires additional analysis to count fires of certain types and
in certain year ranges for the fire frequency analysis.

The dataset is shown in Figure 1Figure 31 below, where a single unique Fire History polygon is
highlighted in orange, and its fire count for the years 2010-2020 and 2000-2020 is shown in its
attribute table alongside.
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Figure 31 - DBCA FireHistory [DBCA _060] — Single Unique Fire History polygon

The fire frequency data that is used for the analysis, derived from the flattened dataset, is shown
in the figure below.

FIRES 2000-2020
1 Fire
2 Fires
3 Fires

[ .
= e | . .4Fires

. 5 Fires
. 6 Fires

Figure 32 - Fire Frequency example 2000-2020

The flattened dataset was Unioned with a union of the Forest Management Plan [DBCA_041]
and the DBCARegionalBoundaries [DBCA_022] datasets. (These provide the analysis frame for
the flattened fire history [Management Priority x Region]). The resulting flattened dataset was
very large (over 600,000 polygons).

The attribute table of that result (a .dbf file) was imported into Excel, where we calculated which
years each polygon had fires, and what sort of fire they were (prescribed or wildfire). Counts
were made for each polygon of the number of fires of each type within the last 10 or 20 years.
Pivot tables were used to select different regions, fire types, and periods of time, and summarise
area and proportions of fire frequencies for each of the FMP Categories assessed: National Park,
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Nature Reserve and State Forest. A number of other FMP Categories were removed from the
charts as they are minimal in area and not the subject of the main interest.

In the figures in the section below we have organised the data to show the area or proportions
within each management category (National Park, Nature Reserve and State Forest) that have
had no fires, 1 fire, two fires etc. within the last 10 or 20 years.

Note that some small areas (under 1000ha) have more than 6 fires over the period.

Results

Prescribed Burn Frequency
The way to read the result tables in this section is shown below :

Prescribed Burn Frequency by Management Category All ::;'l‘:b'e
Type of Fire — Regions - Last 10 years 2010-2020
Timeframe

60.0%

50.0%
—_— [

40.0% - l J Exa r' H

[ ‘ 44% of Nature Reserve area
30.0% | 1 had one Prescribed Burn

l ‘ between 2010 and 2020
20.0% | i ‘
10.0% ’ W

0.0% el — —

| 0 Fires 1 Fire 2 Fires 3 Fires iFires |

% Of Region (area) covered

I ] Nationw_ M Nature reserve M State forestl Number of Fires

Key Tenures

Note -‘National Park'includes Conservation Parks
Figure 33 — Interpreting the Frequency Charts
By Type — PB vs WF

e #Fires
e Average Gap

All Regions
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Prescribed Burn Frequency by Management Category All
Regions - Last 10 years 2010-2020
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Figure 34: Prescribed Burn Count by Proportion of Category - All Regions - 2010-2020

Over the entire FMP area in the last 10 years, the proportion of area with prescribed burns is
similar for the different Categories, although a slightly smaller proportion of State Forest has no
fires (46.6% versus 53.9% for Nature Reserves), and a slightly higher proportion (47.5%) has one
fire. A significantly smaller proportion of Nature Reserves has two prescribed burns.

Prescribed Burn Frequency by Management Category - All
Regions - Last 20 years 2000-2020
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40.0%
35.0%
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10.0%
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Figure 35: Prescribed Burn Count by Proportion of Category - All Regions - 2000-2020

Over the entire FMP area in the last 20 years, the proportion of prescribed burn numbers in
Nature Reserves begins to diverge. The proportion with one fire is very similar, but that with no
fires (34.6%) is higher than for National Parks (27.3%) and State Forest (24.5%). A larger
proportion of State Forest has two fires (31.1%), while a higher proportion of National Park has
3 prescribed burns (4.9% versus 3.1% for State Forest and 1.7% for Nature Reserves). This
suggests that overall there is more emphasis on prescribed burns in State Forest.
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Warren Region
If we look at each region in isolation, starting with the Warren Region, we see some significant
regional differences.

In the Warren Region in the last 10 years (see Figure 36), the proportion of prescribed burn
numbers varies by up to 20% for different Categories. There is a notably higher proportion of
State Forest with no prescribed burns (61.7%) compared to National Park (49%) and Nature
Reserve with only 41.7%.

State Forest, in turn, has the lowest proportion with one prescribed burn (35.7%) verses 45% for
National Park and 56% for Nature Reserves. Nature Reserves and State Forest both have only
small areas with two prescribed burns, while 5.5% of National Parks had two prescribed burns in
the last ten years.

The data for the last 10 years indicate that in the Warren Region there is a bias toward conducting
prescribed burns in National Parks and Nature Reserves in particular.

A similar skew can be seen if we go back 20 years, as shown in Figure 37. Even after 20 years, the
proportion of State Forest with no prescribed burns is still significant (40.6%), compared to
National Park (26.1%) and Nature Reserve with only 22.5%. The proportion of each Category with
just one prescribed burn is within three percent, with Nature Reserves (43.3%) the highest and
National Park (40.4%) the lowest. However Nature Reserves have the highest proportion of 2
prescribed burns of any Category (31.6%) — more than double State Forest (15%) — and National
Parks are not far behind with 27.1%. National Parks have by far the highest proportion of area
with 3 prescribed burns (6.3%), nearly double the proportion in State Forest.

The data for the last 20 years indicate even more strongly that in the Warren Region there is a
bias toward prescribed burns in National Parks and Nature Reserves in particular - and away from
State Forest.

Prescribed Burn Count by Category - Warren Region - Last 10
years 2010-2020
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Figure 36: Prescribed Burn Count by Proportion of Category - Warren Region - 2010-2020

39| Page



Prescribed Burn Count by Category - Warren Region - Last 20
years 2000-2020
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Figure 37: Prescribed Burn Count by Proportion of Category - Warren Region - 2000-2020

Swan Region

In the Swan Region in the last 10 years (see Figure 38), the proportion of prescribed burn
numbers varies by up to 30% for different Categories, but the overall picture is quite different to
Warren Region. There is a notably higher proportion of Nature Reserve with no prescribed burns
(66.6%) compared to National Park (48.9%) and State Forest with only 34.9%.

State Forest, in turn, has the highest proportion with 1 prescribed burn (53.8%) verses 46% for
National Park and only 33.4% for Nature Reserve, and a slightly higher proportion (47.5%) has
one prescribed burn. Nature Reserves have no areas with two prescribed burns, while 5.1% of
National Park and 9.3% of State forest do.

The data for the last 10 years in the Swan Region indicate is a skew against fires in Nature
Reserves and towards State Forest — quite different to Warren Region.

A similar trend can be seen if we go back 20 years, as shown in Figure 39. Even after 20 years,
the proportion of Nature Reserve with no prescribed burns is still significant (43.6%), compared
to National Park (23.9%) and State Forest with only 17.9%. The proportion of each Category with
just one prescribed burn is around 45% for both Nature Reserves and National Park, while State
Forest is somewhat less at 36.8%. Both State Forest and National Park see significant area with
two prescribed burns — National Park over a quarter (29%) and State Forest over a third (38.8%).
Only State forest has any significant area with 3 prescribed burns (4.1%).

The data for the last 20 years indicate even more strongly that these is a bias against prescribed
burns in Nature Reserves and towards State Forest in particular for the Swan Region. Quite
different to Warren.
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Prescribed Burn Count by Category - Swan Region - Last 10
years 2010-2020
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Figure 38: Prescribed Burn Count by Proportion of Category - Swan Region - 2010-2020

Prescribed Burn Count by Category - Swan Region - Last 20
years 2000-2020
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Figure 39: Prescribed Burn Count by Proportion of Category - Swan Region - 2000-2020

South West Region

In the South West Region in the last ten years (see Figure 40), the proportion of prescribed burn
numbers varies by up to 35% for different Categories, but again the overall picture is quite
different to Warren Region. Over last ten years there is a high proportion of Nature Reserve with
no prescribed burns (81.3%), and this holds true over the last 20 years (74.1% with no prescribed
burns — see Figure 41. This is much higher than National Park (58.5% over ten years, 34.8% over
the last 20 years), and State Forest with 48.6% unburnt over the last ten years and 21.5% unburnt
over the last 20 years.
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State Forest has the highest proportion with one prescribed burn over both the last ten years
(48.5%) and the last 20 years (43.5%), but National Park is not far behind that with (41.2%) over
both the last ten and over the last 20 years. The proportion of Nature Reserve with one
prescribed burn is much smaller — 16.9% over the last ten and 23.6% over the last 20 years.

Finally, Nature Reserves have very limited areas with two prescribed burns over either the last
ten or the last 20 years, but significant areas of State Forest (32.9%) and National Park (21.1%)
have had two prescribed burns over the last 20 years.

The data for the last ten and 20 years in the Swan Region indicate is a skew against prescribed
burns in Nature Reserves and towards both State Forest and National Park. So fire is being
excluded from Nature Reserves in a way not seen in the Warren Region, and to a greater extent
than in the Swan Region.

Prescribed Burn Frequency by Management Category -
South West Region - Last 10 years 2010-2020
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Figure 40: Prescribed Burn Count by Proportion of Category — South West Region - 2010-2020
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Prescribed Burn Frequency by Management Category - South
West Region - Last 20 years 2000-2020
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Figure 41: Prescribed Burn Count by Proportion of Category - South West Region - 2000-2020

Wildfire Frequency

Wildfire frequency by Category is shown in the chart below for all regions. Wildfire frequency
appears to be relatively similar over the past 10 years for Nature Reserves and State Forest, but
National Parks have a lower unburnt proportion, and 25% of the area burnt by one wildfire —two
to three times more than Nature Reserve or State forest.

All Regions

Wildfire Frequency by Management Category - All Regions -
Last 10 years 2010-2020
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Figure 42: Wildfire Frequency by Management Category - All Regions - 2010-2020

The same is true over the past 20 years: less National Park is unburnt (62%), far more has one
wildfire (31%) and more has 2 wildfires (7%). There are traces of three, four and even five
wildfires in all Categories, but it is interesting that a much higher proportion of National Park
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(7%) and Nature Reserve (4%) has had two wildfires in the last 20 years, compared to only 1% of

State Forest.

Wildfire Frequency by Management Category - All Regions -
Last 20 years 2000-2020
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Figure 43: Wildfire Frequency by Management Category - All Regions - 2000-2020

The areas that make up these percentages over the past 20 years are shown in the table below.

National park

Nature reserve

State forest

State forest, 5(1)(g) reserve, Timber reserve,
DoW freehold, Other

State forest, DoW freehold

State forest, Other

State forest, Timber reserve

State forest, Timber reserve, Other
Timber reserve

Grand Total

0 Fires 1 Fire 2 Fires 3 Fires
512,389 259,403 54,283 1,520
130,157 18,170 5,821 130
1,027,278 174,485 12,832 546
15,691 19,913 2,314 132
1,653 4,311 140
29,716 8,372 694
7,528 380 35 2
6,887 11
45,582 8,147 280
1,776,880 493,191 76,399 2,330

Table 6: Wildfire Frequency/Area by Management Category - All Regions - 2000-2020

If we look at the actual figures rather than percentages, we see that the wildfires in National Park
are mainly large wildfires in National Park in the Warren Region over the last 20 years, highlighted

in the table below.

No Fires
National park 295,846
Nature reserve 77,658
State forest 233,560
State forest, Other 4,858
State forest, Timber reserve, Other 6,887
Timber reserve 4,997
Grand Total 623,805

1 Fire 2 Fires 3 Fires 4 Fires
214,800 51,846 1,054 2
8,844 1,265 2
25,935 221 56
459 669
11
508
250,557 54,001 1,113 2

Table 7: Wildfire Frequency/Area by Management Category - Warren Region - 2000-2020
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Warren Region

Much less National Park has escaped wildfire — over either the last ten or the last 20 years —than
either Nature Reserve or State Forest in Warren Region. 31.3% of the National Park in the Warren
Region has been burnt once in the last ten years, and 38.1% in the last 20 years. Nearly 10% has
been burnt twice by wildfire in the last 20 years.

It is unusual, to say the least, that wildfires have been so focussed in National Parks, rather than
Nature Reserve or State Forest.

Because Warren Regional has the bulk of the national park in the entire region, as shown
previously (in Table 5), the Warren Region wildfires in NP are responsible for the high proportion
covered by wildfire over the entire FMP area.

Wildfire Frequency by Management Category - Warren Region
- Last 10 years 2010-2020
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Figure 44 - Wildfire Frequency by Management Category - Warren Region - 2010-2020
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Wildfire Frequency by Management Category - Warren Region
- Last 20 years 2000-2020
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Figure 45 - Wildfire Frequency by Management Category - Warren Region - 2000-2020

Swan Region

By comparison with Warren Region, wildfires in Swan region are very evenly spread across
Categories, with around 90% of all Categories unburnt in the last 10 years, and around 80%
unburnt in the last 20 years. The exception to the latter is Nature Reserves which see a slightly
larger proportion unburnt and a smaller proportion with 1 fire.

Wildfire Frequency by Management Category - Swan Region -
Last 10 years 2010-2020
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Figure 46 - Wildfire Frequency by Management Category - Swan Region - 2010-2020
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Wildfire Frequency by Management Category - Swan Region -
Last 20 years 2000-2020
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Figure 47 - Wildfire Frequency by Management Category - Swan Region - 2000-2020

South West Region

In South West region, the small area of Nature Reserves (just 13,150ha) appears to be impacted
much more: over a third (36.9%) has been burnt once by Wildfire in the last 10 years, and while
that figure drops to 11% of the last 20 years, the proportion with two Wildfires increases to 30%.
So only 61.8% is unburnt by wildfire over the last 10 years, and this figure drops slightly to 58%
over the last 20 years. National Park in contrast has 85.9% unburnt in the last 10 years and 83%
in the last 20 years, and State Forest has slightly lower occurrence of wildfire.

This is situation is unusual, given that National Parks and State Forest have almost no areas with
two fires in the last 20 years. The explanation may be the very small area of Nature Reserve in
the South West Region — a single fire could be responsible for the entire anomaly.

Wildfire Frequency by Management Category - South West
Region - Last 10 years 2010-2020
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Figure 48 - Wildfire Frequency by Management Category — South West Region - 2010-2020
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Wildfire Frequency by Management Category - South West
Region - Last 20 years 2000-2020
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Figure 49 - Wildfire Frequency by Management Category — South-West Region - 2000-2020

All Fire Frequency
By combining counts of prescribed burns and wildfire in the analysis we have prepared frequency
charts showing all fires in the various regions.

All Regions

All Fire frequency by Category is shown in the chart below for all regions. The 20-year history
shows that fires are more frequent in National Parks than in State Forests and Conservation
Reserves.

All Fire Count by Category - All Regions - Last 10 years 2010-

2020
70%
60%
50%
40%
30%
20%
10%
0% N
No Fires 1 Fire 2 Fires 3 Fires 4 Fires

M National park M Nature reserve M State forest

Figure 50 - All Fire Count by Category - All Regions - 2010-2020
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All Fire Count by Category - All Regions - Last 20 years 2000-2020
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Figure 51 - All Fire Count by Category - All Regions - 2000-2020

Warren Region

In Warren Region all fires are more frequent in National Park than in Nature Reserve and State
Forest respectively. A higher proportion of the conservation estate has burnt 3 or more times
over the last 20 years in Warren compared to the other two regions.

All Fire Count by Category - Warren Region - Last 10 years 2010-

2020
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Figure 52 - All Fire Count by Category - Warren Region - 2010-2020
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All Fire Count by Category - Warren Region - Last 20 years 2000-

2020
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Figure 53 - All Fire Count by Category - Warren Region - 2000-2020

Swan Region
In Swan Region fires are more frequent in State Forest than in the National Park, especially over
the longer time period, but fire is significantly less frequent in Nature Reserves.

All Fire Count by Category - Swan Region - Last 10 years 2010-2020
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Figure 54 - All Fire Count by Category - Swan Region - Last 10 years 2010-2020
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All Fire Count by Category - Swan Region - Last 20 years 2000-

2020
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Figure 55 - All Fire Count by Category - Swan Region - 2000-2020

South West Region
In South West Region fires are slightly more frequent in State Forest than in the Conservation
estates, especially over the longer time period.

All Fire Count by Category - South West Region - Last 10 years
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Figure 56 - All Fire Count by Category - South West Region - 2010-2020
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All Fire Count by Category - South West Region - Last 20 years 2000-
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Figure 57 - All Fire Count by Category - South West Region - 2000-2020
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Frequency Mapping — Warren Region
The following maps show the prescribed burn and wildfire frequency for the Warren Region over the last 10 and 20 years. The higher frequency
of all burns in the conservation estate can be clearly seen, especially over the 20-year timeframe (Figure 58 to Figure 61).

Breaking the fires down into prescribed burns and wildfires shows that prescribed burns are very rare in the State Forest south-west of Manjimup
(Pemberton area) over the last 10 years, and rare throughout, even for the 10 years before that. The amount of state forest with three or more
prescribed burns, even over the past 20 years, is small (see Figure 64). In the conservation estate on the other hand, there are areas with three
prescribed burns, even within the last ten years (Figure 63). And over the last 20 years significant areas have been burnt three time, and can be
seen to be concentrated in the forests north of Walpole (Figure 65).

Wildfires are rare in State forest, especially around Manjimup, and a single wildfire (the O’Sullivan fire of 2015) was responsible for most of the
area of State forest burnt in the last 20 years (Figure 68). A significant amount of conservation estate has been burnt once in the last ten years
(again the O’Sullivan fire of 2015), especially in the Shannon and D’Entrecasteaux National Parks (Figure 67). North of Walpole however, large
areas have been burnt twice, and some even three times since 2000 (Figure 69). | is this combination — of both prescribed burns AND wildfires —
that has led to the high frequency of fire in conservation estate — especially around Broke Inlet and in the Walpole Wilderness Area north of
Walpole (Figure 61).
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All Fires

Figure 58 -

Warren Region — All
Fires 2010-2020 — State
Forest & Timber
Reserve

Both prescribed
burns and wildfires.
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DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20 km Dataset processed to union (overlay) all of the fire extent
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Figure 59 -
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Source:
DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20 km Dataset processed to union (overlay) all of the fire extent
[ — polygons into a single-layer dataset. All Fires.
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Figure 60 —
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DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20km Dataset processed to union (overlay) all of the fire extent
polygons into a single-layer dataset. All Fires.
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Figure 61 -
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Prescribed Burns

Figure 62 -
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Source:
DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20 km Dataset processed to union (overlay) all of the fire extent
[ polygons into a single-layer dataset. All Fires.
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Figure 63 -
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0 10 20 km Dataset processed to union (overlay) all of the fire extent
[T —— polygons into a single-layer dataset. All Fires.
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Figure 64 -
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Source:
DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20 km Dataset processed to union (overlay) all of the fire extent
[ — polygons into a single-layer dataset. All Fires.
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Figure 65 -
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DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20 km Dataset processed to union (overlay) all of the fire extent
[ — polygons into a single-layer dataset. All Fires.
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Wildfires

Figure 66 -
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DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20km Dataset processed to union (overlay) all of the fire extent
[ polygons into a single-layer dataset. All Fires.
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Figure 67 -
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Y 10 20km Dataset processed to union (overlay) all of the fire extent
polygons into a single-layer dataset. All Fires.
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Figure 68 -

Warren Region —
Wildfire 2000-2020 —
State Forest & Timber
Reserve
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DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20 km Dataset processed to union (overlay) all of the fire extent
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Figure 69 -
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Source:
DBCA FireHistory [DBCA_060] (25 July 2020)
0 10 20 km Dataset processed to union (overlay) all of the fire extent
[ — polygons into a single-layer dataset. All Fires.
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DISCUSSION & CONCLUSIONS
Fire Area — Prescribed Burns

Enhanced Prescribed Burning Program

Overall
Our examination shows how the DBCA exceeded its prescribed burning targets in 2016-17 and
2017-18, after the introduction of the Enhanced Prescribed Burning Program.

Whilst the total prescribed burning area rose from 2012-13 until 2015-16 in virtually all
Categories. In National Park and Conservation Parks it continued to rise to its peak of just over
65,000ha in 2016-17. The area burnt in State Forest rose dramatically to a high of 152,000ha in
2016-17, was still high in 2017-18 (just below 140,000ha), but has reduced since.

Over the entire Forest Management Plan area, the increased Prescribed Burning occurs mainly
in State Forest, which comprises over 50% of the PB area in all years from 2012-13 onwards, and
over 60% in some years.

In Specific Regions
If we look at prescribed burning by Forest Region, we see a very different picture for the Warren
region compared to the South-West and Swan regions.

In all years in the Warren Region, the bulk of the prescribed burns are in Conservation areas
(National Park & Conservation Park plus Conservation Reserves). While prescribed burning area
in National Parks and Conservation Reserves does increase significantly from 2012-13 through to
the years 2014-2019, the amount burnt is similar to that burnt in 2010-11 (around 35,000 ha),
and the implementation of the Enhanced Prescribed Burning Program does not appear to have
had a large influence in any one season. For State Forest burns, the peaks are in 2015-16 and
again in 2018-19, while other years have areas similar to previous years (e.g. 2010-11, 2013-14).

By contrast, in the South-West and Swan Regions, the bulk of the prescribed burns (over 60%
and in many years over 70%) are in State Forest. There was a dramatic increase in both Regions
in the area of prescribed burns in State Forest in 2016-17 and 2017-18. The effect of the
Enhanced Prescribed Burning Program appears to be dramatic and significant, but mainly in State
Forest.

Fire in different Categories in area terms

Overall

Over the ten fire seasons, for the FMP area as a whole, prescribed burning takes place mainly in
State forest and National Parks — but is more so in the former.

In Specific Regions

Broken down by region, we see that the Warren Region has a much greater amount of prescribed
burning in the conservation estate (National and Conservation Parks & all Conservation Reserves)
that in State Forest — a ratio of between 2:1 and 3:1. In South West region and Swan Region, this
is very strongly the other way — far more prescribed burning takes place in State forests than in

66| Page



Smoke and Fire

the conservation estate. The simple explanation for this is that the Warren Region has a much
higher proportion of conservation estate that the other two regions.

Fire in different Categories in proportional terms

We lumped Categories to allow a simple comparison between two broad classes: aggregated
Conservation Reserves & National/Conservation Parks and aggregated State Forest & Timber
Reserves. This was to assess how the two broad classes of Category are treated by planners of
prescribed burns, and also to see if the increased funding post-2015 has impacted on prescribed
burn locations.

Overall

For the forest management plan as a whole, in the fire seasons after the 2011-12 fire season
(other than for 2015-16), prescribed burns cover a larger proportion of State Forest than
Conservation Categories. This is a change from earlier in the decade, when a larger proportion
of the conservation estate was prescribed burnt. So the last 10 years have seen an increase in
the proportion of prescribed burns in State Forest, and this difference is actually greatest under
the enhanced burning program — for the FMP as a whole.

In Specific Regions
This overall picture does not hold true in the individual regions.

In the Warren region we find that prescribed burn location varies substantially, but only in one
burn season (2018-19) is the proportion of state forest burnt significantly higher than the
proportion of Conservation Category burnt, and even then the amount is within a percentage
point (8.3% verses 7.4%).In all other fire seasons during the last 10 years the proportion of
conservation land burnt is above that of State forest, and in a number of years the difference is
large: the largest differences being 50% more in 2014-15 and 300% more in 2011-12.

So the question must be — why (in Warren region) is the conservation estate more likely to have
prescribed burns located on it, given the sensitivity of many species to fire and to frequent fire
especially? And conversely, if DBCA so concerned about burning to “reduce fire threat”, why are
they not burning state forest?

In the South West Region, all years post 2011-12 see a higher proportion of State forest burnt
than conservation Categories. The proportion of state forest burnt during the fire seasons
following the Enhanced Prescribed Burning Program (2016-17 and 2017-18) is very high: 17.1%
and 17.5% in the two fire seasons. The proportion of conservation estate burnt during the first
fire seasons following the Enhanced Prescribed Burning Program increases (2016-17) is also very
high at nearly 15%. This then is the effect of this program — to see nearly 1/5%" of each Category
burnt within a single fire season.

The proportions of each Category burnt in the Swan Region are much smaller, and in most years
a higher proportion of state forest than conservation estate is burnt. Even here though we see a
single fire season (2015-16) in which 7.5% of the Conservation Category has been burnt —m much
more than State Forest in that year. Again, the apparent effect of the Enhanced Prescribed
Burning Program is to increase the proportion of State Forest covered by prescribed burns.
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Fire Area — Wildfire

Areas
The wildfire record is dominated by a small number of very large wildfires, occurring in seasons
2011-12, 2014-15 and 2015-16.

For the FMP as a whole, wildfires appear spread across National Park/Conservation Park, State
Forest and non-DBCA land. But there are significant differences in wildfire location across
regions. Wildfires in Warren Region occurred almost exclusively in National Park, in South West
region they were spread across Categories, while in Swan region they are in State Forest/non
DBCA land.

While it seems unusual that the Warren region is so different, this may be simply due to the very
large area of National Park in the Warren Region. In that sense, on the probabilities, we could
expect wildfires in Warren Region to be in National Park, whereas those in Swan and Southwest
would be in State Forest.

Proportions

In all regions, wildfires burnt the conservation estate significantly and to a far greater
proportional extent than state forest. This is true both at the FMP level as well as in each region,
and there is no obvious reason for it.

We are aware of suggestions that wildfires are being allowed to burn in the conservation estate,
potentially for the purpose of increasing the overall area burnt without incurring the
management costs associated with prescribed burns. Based on the associated study of recent
large wildfires (Neville & Schultz 2020) this seems unlikely. What is more likely is that the more
remote nature of the conservation estate means that wildfires are more difficult to stop due to
fewer roads and less access.

Fire Frequency- Prescribed Burns

FMP Area

Over the entire FMP area in the last 10 years, the proportion of area with prescribed burns is
similar for the different Categories, although a slightly smaller proportion of State Forest has no
fires. A significantly smaller proportion of Nature Reserves has two prescribed burns.

Looking back 20 years, the proportion of prescribed burn numbers in Nature Reserves begins to
diverge. The proportion with one fire is very similar, but that with no fires is higher than for
National Parks and State Forest. A larger proportion of State Forest has two fires (31.1%), while
a higher proportion of National Park has 3 prescribed burns. This suggests that overall there is
slightly more emphasis on prescribed burns in State Forest.

Regions
Again (and paralleling the gross areas burnt) if we look at each region, we see some significant
regional differences.

In the Warren Region in the last 10 years, there is a notably higher proportion of State Forest
with no prescribed burns compared to National Park, and a lower proportion of Nature Reserve.
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State Forest, in turn, has the lowest proportion with one prescribed burn, and Nature Reserves
the highest. Nature Reserves and State Forest both have only small areas with two prescribed
burns, while 5.5% of National Parks had two prescribed burns in the last ten years.

So the data for the last 10 years indicate that in the Warren Region there is a bias toward
conducting prescribed burns in National Parks and Nature Reserves in particular.

If we go back 20 years, we see the same trend. The proportion of State Forest with no prescribed
burns is still more than for National Park, and nearly double that of Nature Reserve. The
proportion of each Category with just one prescribed burn is similar. But Nature Reserves have
the highest proportion of 2 prescribed burns of any Category (31.6%) — more than double State
Forest —and National Parks are not far behind with 27.1%. National Parks have by far the highest
proportion of area with 3 prescribed burns (6.3%), nearly double the proportion in State Forest.

The indication is that in the Warren Region there is a bias toward prescribed burns in National
Parks and Nature Reserves in particular - and away from State Forest.

In the Swan Region in the last 10 years the overall picture is quite different to Warren Region.
There is a notably higher proportion of Nature Reserve with no prescribed burns (66.6%)
compared to National Park and State Forest.

State Forest, in turn, has the highest proportion with one prescribed burn (53.8%) and for Nature
Reserve the lowest. Nature Reserves have no areas with two prescribed burns, while 5.1% of
National Park and 9.3% of State forest do.

The data for the last 10 years in the Swan Region indicate is a skew against fires in Nature
Reserves and towards State Forest — quite different to Warren Region.

The trend is similar over 20 years: the proportion of Nature Reserve with no prescribed burns is
still significant (43.6%), compared to National Park (23.9%) and State Forest with only 17.9%. The
proportion of each Category with just one prescribed burn is around 45% for both Nature
Reserves and National Park, while State Forest is somewhat less. Both State Forest and National
Park see significant area with two prescribed burns — National Park over a quarter and State
Forest over a third. Only State forest has any significant area with 3 prescribed burns (4.1%).

The data for the last 20 years indicate even more strongly that these is a bias against prescribed
burns in Nature Reserves and towards State Forest in particular for the Swan Region.

In the South West Region the overall picture is again quite different to Warren Region. Over the
last ten years there is a high proportion of Nature Reserve with no prescribed burns (81.3%), and
this holds true over the last 20 years. This is much higher than National and State Forest.

State Forest has the highest proportion with one prescribed burn over both the last ten years
(48.5%) and the last 20 years, but National Park is not far behind. The proportion of Nature
Reserve with one prescribed burn is much smaller.

Finally, Nature Reserves have very limited areas with two prescribed burns over either the last
ten or the last 20 years, but significant areas of State Forest and National Park have had two
prescribed burns over the last 20 years.
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In the Swan Region there is a skew against prescribed burns in Nature Reserves and towards both
State Forest and National Park. Fire is being excluded from Nature Reserves in a way not seen in
the Warren Region, and to a greater extent than in the Swan Region.

Fire Frequency- Wildfire

FMP Area

Over the entire FMP area, wildfire frequency appears to be relatively similar over the past 10
years for Nature Reserves and State Forest, but National Parks have a lower unburnt proportion,
and 25% of the area burnt by one wildfire — two to three times more than Nature Reserve or
State forest. The situation is similar over 20 years: less National Park is unburnt (62%), far more
has one wildfire (31%) and a much higher proportion of National Park (7%) and Nature Reserve
(4%) have had two wildfires in the last 20 years, compared to only 1% of State Forest.

A large proportion of wildfires in National Park (83% of the one-fire area and 96% of the two-
fire area) are large wildfires in the Warren Region over the last 20 years.

Regions

Much less National Park has escaped wildfire — over either the last ten or the last 20 years —than
either Nature Reserve or State Forest in Warren Region. Nearly a third of the National Park in the
Warren Region has been burnt once in the last ten years, and 38.1% in the last 20 years. This is
more than triple the proportion of either Nature Reserve or State Forest. Nearly 10% of National
Park has been burnt twice by wildfire in the last 20 years — ten times the proportion of State
Forest!

Wildfires have been focussed in National Parks, rather than in Nature Reserve or State Forest.

The situation is quite different in Swan Region: wildfires are very evenly spread across Categories,
with around 90% of all Categories unburnt in the last 10 years, and around 80% unburnt in the
last 20 years.

In South West region, wildfire covers similar proportions of State Forest and National park -
National Park has 85.9% unburnt in the last 10 years and 83% in the last 20 years, and State
Forest has slightly lower occurrence of wildfire.

But the very small area of Nature Reserves is impacted much more: over a third (36.9%) has been
burnt once by Wildfire in the last 10 years, and while that figure drops to 11% of the last 20 years,
the proportion with two Wildfires increases to 30%. So only 58% is unburnt over the last 20 years.

This is situation is unusual, given that National Parks and State Forest have almost no areas with
two fires in the last 20 years. The explanation may be the very small area of Nature Reserve in
the South West Region — a single fire could be responsible for the entire anomaly.

Future Work
Addressing the location of high frequency fire areas.

Developing and applying frequency indicators for different vegetation types.
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