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GEO Forest Carbon Tracking (FCT) task

» Global forest information monitoring
— Consistent wall-to-wall time-series forest change estimates
— Standardised methods: link, extract, evaluate
— Reliable forest information for accurate carbon modelling
— Contribute to MRV and international reporting

e ‘Tasmania Demonstrator’

— SAR capabilities for forest monitoring
* Independent (recent) source
» Interoperable use with optical time-series (NCAS)

— Spatially and temporally consistent, wall-to-wall radar mosaics
— Standard forest information products
— Change detection and trend metrics




Tasmania ND site

e ey 2009 PALSAR mosaic

T B shows extent of Australia’s
non-tropical rainforests and
wet sclerophyll forests

kilometres : 49.5% (3.4mHa) of
the island is forest -

98% native forest
2% plantation forest




TAS Demonstrator SAR data
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Available DEMs

e Statewide coverage:
— TAS DPIPWE 25 x

25m
— SRTM 90 x 68
M
— SRTM 30 x 30
M
— ASTER 30 x 30
m Tasmania DPI
e |Investigate influence —

0 116 -210

of DEM resolution on "




Tasmania calibration/validation sites

300000 350000 400000 450000 00000 F50000 £00000

o Calibration sites (50x50 km):
— Mathinna (NE)
— Takone (NW)
— Warra (S)
« Validation squares:
— 53 10x10 km sample squares

— Collate available in situ and satellite
data for each square
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Validation data

DPIPWE TASVEG: 154 communities

FTAS expert field mapping, permanent inventory plots
Aerial photography — 1:25,000

Scattered IKONQOS chips

TASVEG 2.0 Vegetation Communities
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PALSAR geo-locational accuracy assessment

" achieved between mur
achieved between multi- pointerror | (Eastings) | (Northings)

Mean (m) 6.53 -6.82
date ALOS PALSAR Minumum (m) 0.195 -12.46
Imagel’y Maximum (m) 12.44 -0.11
RMSE (m) 3.196

e Comparison with 91 |
GCPs provided by FTASESESE

— Ongoing as more GCPH S

become available v |

» Co-registration accuradiises
with SPOTmap data &
— (To do)



Radar data and processing

e 189 Fine Beam Dual (FBD) ALOS
PALSAR images acquired between
Aug-Oct timeframe over 2007 —

2010
« Ascending mode, 34.3° incidence

angle e e e o e
e Pixpl-tn-nixel co-renjstration sEme-imbsm

v

Terrain illumination
correction

i) .
* | T t full resolution
%\\3‘\‘“‘\&
R S \ A
“3\&\&%\}“ Processing sequence applied
OSSR, to generate wall-to-wall

PALSAR mosaics




Terrain llHlumination Correction

* TIC uses cosine of surface tilt angles to ("
correct for terrain slope illumination - =]
variations (Zhou et al., 2011) ‘

— Compensates for local illumination ""‘

— Reduced intensity across illuminated fore- . lAI o
slopes (LIA 0 — 30°) and i A *fl,lb_ R AR
smoothing/increase inintensity in back- " v e e w wow e e
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PALSAR mosaics

 Annual, ortho-rectified,
radiometrically
calibrated, seamless,
wall-to-wall mosaics

e HH:HV:HH in RGB

12.5 m spatial
resolution



RSAT-2
mosaic
Aug 2009
VV:VH:VV
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Land cover classification strategy

 Initial exploration over 3 calibration
sites

— |dentification of cover classes: field
survey, TASVEG and optical data

— Object-based approach to
classification using Definiens
eCognition

e Inputs: HH + HV, DEM
* Fine scale segmentation

* Rule set development: spatial and
spectral incl. HH and HV backscatter,
height, segment shape and area,

distance... _ |
« Membership functions and/or region State-wide vegetation
growing mapping (TASVEG) and

Export mean calibration sites

ents for




Vegetation communities described

Vegetation community

TASVEG location and structural
characteristics

PALSAR observations

Buttongrass moorland

Teatree and Buttongrass, Mathinna

- Hummock-forming tussock sedge
Species: Gymnoschoenus
sphaerocephalus

-Variable structure: dense
sedge/heathland to low open
scrub/woodland

-Areaswhere Teatreeis
encroaching on Buttongrass

- Structural form: height<1 m, 30 -
90 % cover

Spoticl Profile — Buttongrass moorlond
—— 77T

Backscatter (48

Lecation

Lj 201{] PA LSAH over Bu ﬂﬂﬂ grass maﬂﬁann‘ Mathinna. Location of profile indicated in red.

R) Multi-dote PALSAR spectra extrocted over Buttongrass moorland (HH in red, HV in blue),
Mathinna.

Highland treeless

Alpine vegetatmn Ben Lﬂmona‘ {bFI,il

- Occur within alpine zone where
tree growthis impeded above a
certain elevation

-Includes alpine heathland,
sedgeland and moorland
communities, grassland, herbfields

and sedgy grasslands
- Structural form (BL): fairly dense
clumps of low-lying shrubs.

Scattered boulders and streams

Spatial Profile - Highland treshaas
T T

Ba(l-a(r.'.lqr (€]

Lj 2010 PALSAH over hrghfrmn‘ tmeiess vegetation, Ben Lomond summit, Mathinno. Location of
profile indicated in red. R) Multi-date PALSAR spectra extracted over highland treeless {HH in red,

HV in blue), Ben Lomond summit, Mathinna.



Vegetation community

TASVEG location and structural
characteristics

PALSAR observations

Plantation - hardwood (Eucalypt)

Eucalypt nightens plantation

seedlings, Mathinna (m4)

A,
o

age ™2 ym,
height 2 m, Mathinna (m42)

Euca!ju;ﬁt pnttr}-:.!n,

Euc nfghtes plantation, age ~3-4
yrs, height 2-2.5 m, Mathinna {m59)

- Plantations scattered throughout
the north and south east

- Hardwood species typically
Eucalyptus nightens or globulus

- Rows spaced a few metres apart,
variable understorey

Spatiol Profie — Eucalpyt plonfaotion seedlings
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L) 2010 PALSAR over Eucalypt plantation seedlings, Mathinna {m4). Location of profile indicated in
red. R) Multi-date PALSAR spectra extracted over Eucalypt plantation seedlings (HH in red, HV in
blue), Mathinna (m4).

Rackacalter [dE)

L) 2010 PALSAR over Eucalypt nightens plantation, Mathinna {m11). Location of profile indicated
inred. R) Multi-date PALSAR spectro extracted over Eucalypt nightens plantation (HH in red, HV in
blue), age 6-7 yrs, height 8m, Mathinna (m11).




Vegetation community

TASVEG location and structural | PALSAR observations
characteristics

Dry Eucalypt forest

»

Euc delegatensis forest, Mathinng
{m32)

i

Euc delegatensis forest, Mathinng

Spatial Prafile — Dry Eucalyptus forest
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- Extensive owver central and
eastern parts of State, with
greatest diversity of Eucalypt
species in SE.
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- Usually  distinguished by —14

dominant species in canopy, with
varied understorey.

18+

L) 2008 PALSAR overdry Eucalyptus forest, Mathinna. Location of profile indicated in red. R) Multi-
date radar spectra extracted over dry Eucalyptus forest (HH in red, HV in blue), Mathinna.

Vegetation community

TASVEG location and structural | PALSAR observations
characteristics

Plantation - softwood (Pine)

el . s z %
Pine plantation, age ™12-15 yrs,
height 10-12 m, Mathinna {m3)

Spaotial Profile — Pine plantation (12-15 yrs, 10—12 m)
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- Plantations scattered throughout
the north and south east

- Lower branches stripped prior to
cutting

L) 2010 PALSAR over Pine plantation, Mathinna {m3). Location of profile indicated in red. R) Multi-
dateradar spectra extracted over Pine plantation, age 12-15 yrs, height 10-12 m (HH in red, HV in
blue), Mathinna (m3).




2007 Forest information products: Mathinna
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Mathinna: Accuracy assessment

MR P S N
Producers  Agriculturalland 0.55
= accuracy Alpine vegetation 0.73 ?2.?
o Buttongrass moorland 1.0 100
E Forest 0.97 96.6
= Pine plantation 0.62 B63.2
0 Eucalypt plantation 031 311
_ g 1 9 Users Agricultural land 0.9 90
B = A " accuracy Alpine vegetation 0.89 8819
- Buttongrass moorland 0.5 50
_ | @ i B Ft_]rest ) 0.82 824
Pine plantation 1 100
- “ = Eucalypt plantation 0.52 519
- 6 6 1 2 overall 0.8 81
accuracy
_ 0

COLUMN 208 38 45 11 358
TOTAL
|| Forestnonforest | %

ROW TOTAL

Producer Forest 0.98 98.3
S Non-forest 0.87 87.1
CLASSIFIED 205 Users Forest 0.97 96.9
accuracy  Non-forest 092 924

2

- 5 58 Overall 096 96.1
accuracy

COLUMM 201 [i7) 358

TOTAL




2007 Forest information products: Takone

Mon-forest

. Forest
Forest/non-
forest 2007

PALSAR 2007
HH:HV:HH in RGE

. Highland treelass
. Moorland
Scrub
Agricultural land
. Mon-Euc forest
. Diry Euc forest
. Wet Euc farest

. Rainforest

. Plantation

. Urban misc
.Wetland

. TASVES - urban

. TASVEG - water
Agricultural land

. Buttongrass moorland

Coastal scrub

. Forest

. Pinge plantatian

. Eucalypt plantation Grassland
. Eucalypt plantation cleared Other {lichen/mud)]
Water .Water

Land cover 2007 TASVEG




2007 Forest information products: Warra

Mon-forest

‘{ . Forest
Forest/non-
forest 2007

. Highland treelass
. Moorland

Scrub

Agricultural land
. Mon-Euc forest
. Diry Euc forest
. Wet Euc farest

: o . Rainforest

T - 3 . Plantation
. Urban misc
.Wetland

Grassland
Other {lichen/mud)
.Water

TASVEG

. TASWEG - urban

. TASYEG - water
Agricultural land

. Highland treeless

. Buttongrass moorland

. Forest

. Pine plantation

. Eucalypt plantation
Scrub

Land cover 2007




Takone and Warra: Accuracy assessment

accuracy Buttongrass moorland 0.8 an accuracy Highland treeless 0.71 70.6
Forest 056  96.2 . - e
Pine plantation 0.6 60 Buttongrass moor 0.75 73
. Forest 0.91 90.8
Eucalypt plantation 0.72 72.1 Bi .
. ine plantation 0.58 58.3
Eucalypt plantationcleared 1 100 Eucalypt plantation 0.54 4.1
Users Agriculturalland 0.38 98.4 Users Agricultural land 0.89 83.9
accuracy Buttongrass moerland 0.73 72.7 accuracy Highland treeless 0.71 70.6
Forest 0.88 28.1 Scrub 0.25 25
Pine plantation 1 100 Buttongrass moorland 0.55 34.5
Eucalypt plantation 0.92 91.7 Forest 0.23 83.5
Eucalypt plantationcleared  0.25 25 Pine plantation 1 100
Eucalypt plantation 0.65 64.5
Overall 0.9 89.6
accuracy Overall 0.8 80.5
accuracy
| Joesynonfoet ||
Preducers Forest 0.97 97.3 Producers Forest 0.95 5.2
accuracy MNon-forest 0.93 93.3 accuracy Non-forest 0.73 731
Users Forest 0.98 98.1 Users Forest 093 934
R Non-forest 0.31 30.3 accuracy Non-forest 0.79 79.2
Overall 0.96 96.4 Overall 0.91 90.8

accuracy accuracy




Mathinna: Annual land cover mapping

Change 08 to 09

S D -

: ' ; : Change (=3)
» : - g [ Change (2-3)
F . ' M Change (1-2)
- : No Change (-1 te 1)
" [l Change (-1 to -2)
.Change (-2 tn-3)
d ) Change {<-3)

. TASWEG - urban

. TASVEG - water
Agricultural land

. Alpine vegetation

: . Buttongrass moorland

. Forest

. Eucalypt plantation

. Eucalypt plantation cleared
Pine plantation

. Pine plantation cleared




Change mapping
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Change mapping

2009 minus 2007

et 000,
Clearing of forest for plantation :N“ﬁi e

e
ICh.ungeT-— 0=2 dB)

2008 minus 2007 ; : 2009 minus 2008
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Change detection: Clearing of pine plantation

Clearing of pine plantation
in 2009
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Change detection: Regrowth

o
[

7-8 yr old Eucaiy
plantation

Eucalyptus nitens seedlings

12-15 yr old Pine plantation



PALSAR scene - change image

Change detection
2009 HV minus 2007
HV

9 classes
2 dB increments

! Change {—k 4-6
B Change (+ 2-4
M Change {+ 0-2
No Change
M Change {- 0-2
BMChange (— 2-4
M Change (— 4-6
B Change (- )6)

d

Change (+ )6 dB)



Mathinna: Land use/cover change mapping

Summarise spatial extent 07 to

and location of 098 s

deforestation (red), $0 oo

regeneration (blue) and N
. _}_‘ ! & - ¢ ¢ ' e

no change (green —
forest, grey — non-forest)

Re-classification of '

-,
-~

annual land cover maps 08 tO

09
Extract trend metrics

Applicable to modelling
scenarios

[11 Mon-forest (no change) 4
[12 Forest (noc change)

B 2 Deforestation

I 4 Regeneration

Change Area Area
2008 — 2009 | (ha) (%)

’ Change Area Area
2007 — 2008 | (ha) (%)

No change 210,210. 84.09
(forest) 7
No change 36,909.6 14.76

(non-forest)
Deforestatio 2,733.6 1.09
Regeneratio  137.7 0.06

TOTAL 249,991. 100
b

No change
(forest) 6

210,826. 84.33

No change 37,480.9 14.99
(non-forest) 5

Deforestatio 1,430.5 0.57

Regeneratio  253.6 0.1
TOTAL 249,991. 100
6




2007 Baseline land cover mosaic

 Initial masking of mosaics using '
TASVEG (water and urban)

* Object-based approach to
classification
— Local tiling: 34 tiles

— Chesshoard and multi-resolution
segmentation

— Local stitching using variables
— Rule set development: adjust per tile

— Apply classification and export Local tiling approach

 Change analysis and generation of applied to PALSAR 2007
annual forest information products mosaic




PALSAR derived land co

PALS AR S SO TAS\E

2007

. Highland treeless

. Moorland

. Scrub
Agricultural land

. Forest

. Eucalypt plantation

Euc plantation cleared
. Pine plantation

. Urban misc
. Wetland

Other

. Water #

(

ver (2007) and TASVEG

. Highland treeless

. Moorland
. Scrub

Agricultural land
. Mon-Euc forest

. Dry Euc forest
.Wet Euc forest

. Rainforest
. Plantation
. Urban misc
.Wetland

Grassland
Other {lichen/mud)
.Water




PALSAR derived forest/non-forest (2007) and
TA QVEG

%

PALSAR 200" el iy
ForeSt 635 % ‘ : .' |:|Nun;fure5t

T
,;i’ [ ] Mon-forest
"~ M Forest

Non-forest 36.5 %




Annual forest information products

A

2008
Land cover

2009
Land cover




Land use/land cover change

07 to A% 08 to

©8|on-forest (no change) : : ' [@Lgon-forest (no change)
[12 Forest (no change) "o [12 Forest (no change)
B 2 Deforestation B 2 Deforestation
I 4 Regeneration I 4 Regeneration
Change 2007 — INGCENGE)] Area Change 2008 — INGCERGE)] Area
2008 CD) 2009 CD)
No change 4,343,655.2 63.29 No change 4,344,781.75 63.31
(fAvAct\ (fAvAct\
No change (non- 2,490,750.2 36.29 No change (non- 2,496,046.5 36.37
forest) forest)
Deforestation 27,024.4 0.39 : Deforestation 16,342.31 0.24
Regeneration 1,274.75 0.02 : '_ Regeneration 5,534 0.08
TOTAL 6,862,704.56 100 ] TOTAL 6,862,704.56 100
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Landsat, Radar, TasVEG



Deforestation
leaves one

tree behind
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