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2005 WRST LANDCOVER MAPPING PROJECT;  FVA "FLY-OVER" DATA FORM Dae VATLO T air Photot:

Polypon code: O JA. &7 LatLong: Azimth: Slope (0-100 *): Aspect (0-360 °):
Surveyors: T, Cater K. Stumpl  fGrasbrat— Landeover class code: Landcover class name:
Photos: Roll #: Frame # Dig pholo: ses. #: photo#: {22 = | 29 azimuth:
Modifer(circle all that apply). Alpine  Subalpine Upland Lowland  Riparian  Horeal  Tussock Meadow Videotape #: Faotage:
Hydrologic Regime (circle one):  Dry - Mesic -QWeD- Aquatic Wa Tussocks: o Landform: .
Hgt| Tree Tall shrub Low shrub Dwarf shrub Herbaceous Herbaceous including
m}| {(>5m) Ye | (5m>1.5m) % | (1.5m >20cm) Y | (=20 em) o % |moss, lichen & bare Yo
Fgeo {{y go| tocloy, (&
14 g '
AAze it s =Y
[evew < 23

2 Ate z5°

Total Tolall Total Total Total Total

Spruce 2im Deciduous forest Mixed forest =i Low shrub %em-Hm Dwarf shryp *100%. <20m Herbaceous  *+'"% TOTAL
Closed White Spruce 60-100% 501005 Closed Mixed o1 75 100% i5p Diryas Dwarf Shrub 7 50%q, <255 fuss

Closed Birch P Open Mixed ] Closed Low Alder-Willow Mixed Dwarf Shrub Diry/Mesic Grainoid
Open White Spruce 25594 Closed Aspen Woodland Mj 10-24% Closed Low Shrub Birch-Willow Mixed Dwarf Shrub-Sedge 2258 0, >25% forh. <25% [usS

- Open Black Spruce Closed Balsam Poplar Closed Low Willow Mixed [Jwa_rf:;hmb-l,i_g‘h_ci_ DirviMesic Graminoid-Forb
Open Stunied Spruce-PIMA wupey,  Tall shrub A Closed Low Shrub Birch-Ericaceous Shrub-Willow
Open Spruce Lichen Closed Mixed Deciduous Closed Tall Alder-Willow Closed Low Shrub Birch 255 rock Tussock i
25.50% Closed Tall Alder ™1™ 25-74%isp Mixed Bwarf Shrub-Rock ~60% amers harb
Woodland Spruce  10-24% Onen Birch k) Closed Tall Willow Open Low Alder-Willow Wet Salt Marsh Herbaceous
Woedland Stunted Spruce Open Aspen Open Low Alder Wet Freshwater Herbaceous
Woedland Spruce Lichen Open Balsam Poplar Open Tall Alder 257 Open Low Shrub Birch-Ericaceous Shrub- Willow
Open Tall Willow Open Low Willow Aguatic” S0 submered, ot ar perm h20

Open Mixed Deciduous™™ Open Low Shrub Birch-Ericaceous Shrub Sparse Veeetation 15-25%
Other
Marine Mudflat =1"% Bedrock <15% Silty Water Snowlce Human Development rock gravel talus
Sand/Gravel 1t Shadow/Indeterminate Clear Water Marine Water Bum Site sand mud soil

INCLUSION: COMMENTS:

]5'0-9"‘{,"9 {’( ’-j;:(.--‘tpe - ﬁ(“; Voolod of
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Not a New Problem

-
e | have seen this spruce/wet marsh confusion in

— Wrangell — St. Elias National Park & Preserve
— Katmai National Park & Preserve
— LANDFIRE

— Four other Alaskan landcover mapping projects | have reviewed

e Prompted us to talk about problems
like this that we have seen in similar

landcover mapping projects ...

Alaska Survey and Mapping Conference, Anchorage AK 2011



Recurring Issues

-
e Spruce-Wet Marsh Confusion

— Level lll Viereck will be wrong

e White Spruce-Black Spruce Confusion

— Can’t map species specific Level IV Viereck Classes

e Live vs Dead Canopy Cover

— Can’t map mortality ... invalid class names applied ?

e Hardwood-Tall (Tree) Shrub Confusion

* Terrain Shadowing and Water Confusion

Alaska Survey and Mapping Conference, Anchorage AK 2011



Mapping Errors Due to ...
- 00—/

e Confusion — calling something what it is not !

— ... during image processing efforts

— ... during field work

e Botanically

e Quantitatively

e Must be resolved using

— lllumination Correction

— Appropriate Field/Training Data

— Masks / Modeling

Alaska Survey and Mapping Conference, Anchorage AK 2011







Illumination Correction

-
e Equalizes signatures of same landcover features

on different aspect and slope

e Separates confused signatures for different
landcover types on different aspect and slope

e Reduces confusion

e Reduces field sampling

 Pre-mapping activity ... error prevention

Alaska Survey and Mapping Conference, Fairbanks AK 2007



Error Detection
e

e Accuracy Assessment
— Post-mapping
— Too late to fix error(s) unless due to a systematic error

that can be reversed

— Withheld training data is highly questionable

e Diagnostic Assessments

— Before making the map

— ldentify problems

e Resolve problems

Alaska Survey and Mapping Conference, Anchorage AK 2011



Diagnostic Assessments

-
e Confusion Report

— Spectral confusion of training classes (sites)
e Expressed in terms of land cover characteristics

e “Good” confusion versus “bad” confusion
e Fidelity Report
— How well is each site classified relative to
it’s original land cover characteristics

— “Bad” confusion causes a site’s characteristics

to migrate away from it’s own characteristics

Alaska Survey and Mapping Conference, Anchorage AK 2011



Spruce - Wet Marsh Confusion
- 0000000_000_0_0000000__]

e Open-Closed stands at Hallow Bay, Malaspina
Glacier, Bremner River, and Nabesna vicinities

e Very different vegetation but nearly identical
digital values - band by band

— Means and variances result in overlapping signatures

e Sitka, White, and Black Spruce stands

e Late season imagery

— Wet marsh vegetation is “senescent”

Alaska Survey and Mapping Conference, Anchorage AK 2011



70822
71051
71257
71258
71866

Spectral Confusion

Confusion: J-M Distance

70822

0.000
1.224
0.973
2.000
1.308

71051

1.224
0.000
0.991
2.000
1.305
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71257

0.973
0.991
0.000
2.000
1.173

71258

2.000
2.000
2.000
0.000
2.000

71866

1.308
1.305
1.173
2.000
0.000




Confusion Report

Trsite id: 71257 0 0 0 2037
Training Confused J-M I=o

Zet trsite id Dizt Class Aspect Slope Elev
6467=s3up Tog22 0.%73 21103 35 2 3366
6467 s5up 71031 0.%%1 21062 81 4 3158
B467s5up 71866 1.173 0 135 0 16850

Alaska Survey and Mapping Conference, Anchorage AK 2011




Tr=ite id:

Training
Set
6467sSup
6467 =5up
6467=3up

71257

Confused
trsite_id

Clazs Aspect Slope

2037

Alaska Survey and Mapping Conference, Anchorage AK 2011

Confusion Report
- 00—/

Herbaceous

Calculated
Class
White Spruce:Open
White Spruce:Open

Graminoid

Cover Conifer

Shr

Cover

Cowver Cowver Cover Cover

(==}



Classification Fidelity Report

Tape- Self- Percent comp  cover tree veq conf hdwd shrub TS5h LSh DSh hrb aqu other bar water undf
Source trsite_id C Match Match Pure Epizels Type pr_comp cover class cover cover cover cCoOver COUer  COVEl COVelr COUVer coOver cOUer COver COVel cover  cowver
TiEM
E3T85up TiEM 278 223 PGl White Spruce 332 Open 43 LIk 96E 124 301 a1 21 17 a7 1] "7 oy a 0
E4E7=Sup TiEM 12 a3 PGl White Spruce 262 Open 411 324 as 12 25.2 a3 159 11 EE 1] 238 18 o7 0
EBETESUp TiEM 4823 135 PGl White Spruce EiR Open 434 *®1 nr a3 295 1ns 177 o7 B 1] 141 13 o1 0
EBETSup TiEM B4 a5 PGl White Spruce 32 Open k) 392 k) 125 e 127 1l 02 T3 1] L 0.z a 0
CalcTypeCall0E TiEM 0K TR 1 PGl White Spruce 50.0 Open 65.0 450 904 a1 B0 15.0 200 oo 10.0 oo oo 0.0
FrainCale vd 71601|  White Spruce:Open mm nn 390 592 PGl White Spruce 33 Open 44 |2 88E 14 294 10.5 123 11 s 1] 17 1 o1 0
TrainCall TR0 TR PGl White Spruce 50 Open 55 40 0.3 a1 35 15 n (1] 5 o 5 (1] 1] 1]
TFEDZ DIFF DIFF
E3T85up TFEDZ 4405 75 PGl White Spruce n7 Open 38 4.4 921 E3 201 Bl 24 2 14 0 1E2 14 o 1}
E4ETsSup TFEDZ BEM Bl PGl White Spruce 2329 Open 376 0.4 9E.E 124 221 aE 125 [k} ES 0 0.2 18 o 1}
B5ETESup FiE02 B2 47 PGl White Spruce 23 Open 31 :A 95.3 47 253 45 208 4 a9 0 206 22 o 1}
B5ETSup FiE02 50.0: 52 PGl White Spruce 7 Open H 411 41 15.9 245 53 9.2 27 138 0 163 1 o 1}
CalcTypeCalldé FIE0Z oK TR 1 PGl White Spruce 350 Open 35.0 B30 100.0 [ 30.0 oo 30.0 oo 330 oo oo )
Fram&ale va 71602 White Spruce:Open mm nn 34.0x 235 PGl White Spruce 231 Open 385 33 83.5 0.2 261 ES5 196 2.5 0.3 0 203 16 o 1}
TrainCall TlE0Z TR PGl White Spruce 35 Open 35 50 100 o 30 o 30 o 20 L] 13 F4 o o
FIEDZ DIFF
E3T85up Tie03: 487 2] PGl White Spruce 351 Open G058 407 Tar 213 05 167 122 02 EE] 1] T4 14 o 0
E4E7=Sup Tie03: 218 EL PGl White Spruce 334 Open 4449 |7 894 106 295 122 163 348 5.3 1] HE 18 o1 0
EBETESUp Tie03: 3603 123 PGl White Spruce 381 Open 426 402 828 174 e 17E 12 21 a2 1] ar 03 o 0
EBETSup Tie03: 857 43 PGl White Spruce 135 Open 432 457 a2 13 84 23 154 02 7 1] 43 01 o 0
CalcTypeCall0E Tie0: 0K TR 1 PGl White Spruce 450 Open 60.0 600 s0.0 10.0 40.0 250 15.0 oo 10.0 oo oo 0.0
FrainCale vd 71603 | White Spruce:Open M nn 4383 s07 PGl White Spruce 367 Open 428 403 827 173 e 171 Wi 15 a2 1] az 11 o 0
TrainCall Tie03: TR PGl White Spruce 45 Open 50 o a0 10 40 25 15 1} I L] 3 1} o o
Tie04
E3T8Sup Tie04 aram 0] DsSD Dwarf shrb dry 638 43 T35 636 464 45 o 45 BR.E 02 1] 23 124 a 0
E4E7=Sup Tie04 0.7 04 DsSD Dwarf shrb dry 639 47 TR 632 467 45 o1 44 EEE 13 1] 23 205 a 0
EBETESUp Tie04 TN 427 DsSD Dwarf shrb dry 62 47 BT f0.2 498 4 o 33 B2E 14 1] 22 25.2 a 0
EBETSup Tie04 6.5 227 DsSD Dwarf shrb dry 7249 43 Tal 69.2 408 48 o 48 T34 04 1] 04 156 a 0
CaleTypeCalldg TIE04 OK TR 1 DSh Dwarf shrb mix 750 60 ann B0.0 40.0 A0 on &0 TEO on on on 160
FrainCale 'ed 71604 Dwarf Shrub:Dryas M M 8333 1212 DsD Dwarf shrb dry 656 4.8 Tz 524 4E.E 44 ) 43 EES 1 0 19 211 o 1}
TrainCall TIED4 TR DsD Dwarf shrb dry 75 & 0 &0 40 5 o L 75 o L] o 15 o o
TIEDG
E3785up FIB05 940 M8 S¥g Dwarf shrb miz 5.7 0a 15.3 o 100 0z ) 0.z a4 57 0 o a1y o 1}
E467s5up FIB05 8.5 T4 S¥g Dwarf shrb miz 5.3 0a " o 100 0 ) o a8 5.3 0 o 85 o 1}
BHETESup FIE0G 9505 "z S¥g Dwarf shrb miz 5.6 0a 143 o 100 0 ) o a3 5.6 0 o 4.2 o 1}
BBETSup TIE0G 5.5 242 S5¥gq Dwarf shrb 5.8 1 15.5 0.4 33.6 0 ) o ar 5.3 0 o 835 o 1}
CalcTypeCalldé TIE0G oK TR 1 S5¥gq Dwarf shrb mix 6.0 10 16.0 oo 1000 oo oo 0o 0.0 B0 oo oo &30
Framtale va T1605 Sparse ¥egetation M M 024 1516 S¥gq Dwarf shrb mix 5.5 g LLx o1 99.3 o1 o o1 a1 8.5 0 o 44 o o
TrainCall T1E0G TR S¥g Dwarf shrb mix [} 1 16 o 100 L] o o 10 6 L] o 83 o o
TIE0E
E3T85up TIE0E 2443 45 up White Spruce 13.8 Open 342 444 48 152 T 11 196 22 15 1] 21z a o 0
E4E7=Sup TIE0E .2 51 up Black Spruce 15.3 Open 262 BhE ane a2 I 125 235 25 161 1] 15.4 22 08 0
EBETESUp TIE0E B3EM 43 PMa Black Spruce 243 Open 354 B3 938 B2 e 125 21 4 157 1] 123 1 o 0
EBETSup TIE0E T 52 PMa Black Spruce 229 Open 277 BLZ 964 <Al 36T 126 241 17 228 1] a5 17 0a 0
CalcTypeCall0E TIE0E 0K TR 1 PMa Black Spruce 300 Open 0.0 0o 100.0 0o 40.0 15.0 250 oo 300 oo oo 0.0
FrainCale vd 71606 | Black Spruce:-Open M nn 487 m PMa Black Spruce 19 Open 0E 635 nr a3 342 127 215 25 167 1] 4.z 13 04 0
TrainCall T1E0E confused wi71257 TR PMa Black Spruce 30 Open 30 65 100 [1] 40 15 25 [1] 25 L] 5 [1] [1] [1]
Tie07
E3T85up Tie07 981 52 LSh Low shrub miz 4.1 Open o W7 a 100 634 o1 592 1} 348 1] [} 0.3 a 0
E4E7=5up TFE07 TR BT LSh Low shrub mix 343 Open 12 and 864 i) 66 42 i} 15 a8 i} a2 21 1A} i}
EBETASup TFE07 4635 ki LSh Low shrub mix 2086 Open a4 TRT 421 73 HE 16 401 77 294 i} a2 3 o7 i}
EBETSup TFE0T 1B 43 LSh Low shrub mix 36T Open 23 a1 100 1} B2E 0z B4 el 29.4 0 a7 0.g o 1}
CaleTypeCalldg TFIE0T oK TR 1 LSh Low shrub miz 150 Open oo 100.0 oo [ ED.O oo E0.D oo 40.0 oo oo 0o
Frainfale 'ed 71607 Low shrub:Open:Miz mm mm T2 A3 242 LSh Low shrub miz 327 Open 4 267 2.4 EE 614 17 498 4 2 0 78 17 0z 1}
TrainCall FIB07 TR LSh Low shrub miz 45 Open o % o o (1] o &0 o 35 L] 5 o o o
FIE0E DIFF
E3735up FIE0E 100,02 14 HzD Water a5 ) 5 o 1} 0 ) o o 5 0 o o a5 1}
E467s5up TIE0E 1000 g HzD Water a5 ) 5 o 1} 0 ) o o 8 0 o o a5 1}
BAETESUp TIE0E 85.7H 14 HzD Water L ) 43 o 1} 0 ) o o 4.3 0 o o 4.7 1}
EBETSup FIEDE 1000 q HzD Water 1) o 8 o o o o o o 8 0 o o a5 o
CalcTypeCall0E Tie0z 0K TR 1 H20 Water 5.0 oo 50 oo oo oo oo 0.0 oo 5.0 950 oo 0.0




Classification Fidelity

pr other
Type- Seli- Percent comp  cover free veg conf hdwd shrk = TSh Lsh DSh hrk aqu other lar water undf
Source traite_id Comments Iatch | Match Pure  #Fpixels Type pr_comp cover  class  cov cov cov cov oV cov COV cov COV cov cov cov cov cov
=3up 70822 |White Spruce:\idind mm mm 84.3% 22 PGl \White Spruce 20 Wdlnd 228 436 100 0 201 67 134 34 201 0 181 12 3.6
TrainCall T022Z| \ihite Spruce:Open TR PGl White Spruce 28 Open 32 37 100 0 25 10 15 13 7 0 22 = 0
DIFF
25up 71257 |White SpruceWdind n mim 55.6% 15 PGl White Spruce 96  \Widind 0.2 51.7 100 0 11.2 26 86 s 385 0 92 15.4 9.3
57| Herbaceous TR Hrix  Forb 40 0 55 0 0 L] o o o 55 5 0 25 15
CIFF DIFF DIFF
g487=5up 71258 ] [ii] 81.7% 282 LSm Low shrub SaBe 1846 Open 1.1 78.9 0 100 359 0.2 357 319 0 2.3 178 0
TrainCall 71222 Low shrub:Open:Willowr-Birch Mix-Tus TR LSm Low shrub SaBe 20 Open 1 79 0 100 34 1] 34 10 35 1] ] 20 ]

Alaska Survey and Mapping Conference, Anchorage AK 2011



Source

Classification Fidelity

Percent
Pure

S458T=zZup

TrainCall

Source

e Mt |
[l o |
inon

©aoa

Loww shrub:OpentWillow-Birch Mix-Tus

pr_comp

Type-
Comments Iatch
VWhite Spruce:Wdind mm
White Spruce:Open
fWhite SpruceWWdind n
Herbaceous
I

pr
COMmp  Ccover
cover class

TR

other
veq
COV

conf hdwd =shrb @ TSh

hri
Cov

aqu other

S48T=zZup

TrainCall
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] =
P b
Enoen
©a oo

White Spruce
White Spruce

7| White Spruce
7| Fork

Lowr shrub SaBe
Lowr shrub SaBe

20 Wdlnd
28 Open
9.6  Wdlnd
40

18.6 Open
20 Open

436

37

[f=0g =]

201
7
DIFF

33.6
55
DIFF

cow Cow
0 181
0 22
0 8.2
5 0
0 2.3
0 0

=

[i=]

—-
L= B

(=]



Resolution ...

-
e Attempts to refine training areas failed to

separate signatures

— Shape/extent of area

— Restrict statistical thresholds

Alaska Survey and Mapping Conference, Anchorage AK 2011



Class Name

Confused Digital Values

Band Name

6467s_lbtm.
6467=s_2btm.
6467s_3btm.
6467s_4btm.
6467=s_5btm.
6467s_Tbtm.

Class Name

tif
tif
tif
tif
tif
tif

70822

Band Name

6467s_lbtm.
6467=_2btm.
6467=s_3btm.
6467s_4btm.
6467s_5Sbtm.
6467=s_Tbtm.

Alaska Survey and Mapping Conference, Anchorage AK 2011

tif
tif
tif
tif
tif
tif

71257

Total Minimum Maximum Median

19
19
19
19
19
19

Total Minimum Maximum Median

28
28
28
28
28
28

30
24
22
43
80O
44

30
25
24
44
78
48

34
217
29
51
110
59

34
217
27
51
119
72

32
26
25
47
89
54

32
26
25
48
o1
58

Mode
32
25
24
45
B4
56

Mode
32
26
25
48
o1
56

Mean

31.
25.
25.
46.
92.
52.

63
63
00
37
11
74

Mean

31.
25.
25.
47 .
95.
58.

71
96
14
54
71
46

= o P KB O O

Attempts to refine training areas failed to separate signatures

Std. Dev.
.93
.B1
.B6
.87
.10
.59




125
120
115
110
105
100
95
90
85
50
75
70
65
50
55
50
45
40
35
30
25
20

Paired Digital Values - Means and SDs - for 71257 and 70822

by Band for B1, B2, B3, B4, B5, and B7

~am

1k

I

__. }_

* *
— ——
! ) * -
71257 70822 71257 7O0B22 71257 70822 71257 7OBzZ2 71257 70822 71257 7O0B22
Band 1 Band 1 Band 2 Band 2 Band 3 Band 3 Band &4 Band £ Bzand 5 Band 5 Band 7 Band 7




Can We Mask/Model the Correct Types ?

e Different environmental factors ?

— Slope, aspect, elevation

e Different ecotypes ?

— Types sometimes occur right next to each other

e What is different ?

Alaska Survey and Mapping Conference, Anchorage AK 2011



Resolution

-
e Use winter imagery to develop a winter mask

— Band 1 of Landsat 5 imagery

— Use brightness to identify or mask different types
e Bright areas indicators of flat and non-tree

e Darker areas indicator of tree and/or shrub cover

Alaska Survey and Mapping Conference, Anchorage AK 2011






Brightness Relationships
- 00—/

Site Characteristics Elevation < 5000 feet

Band 1 Data Slope - Flat (<£5°)

“Brightest” Values
(>220 && <254 )
H6

“Brighter” Values

Sparse Tree Cover and Woodland Tree

(moderately bright)
Types

(>172 && <220>
and Wet Herbaceous Types

“Darker” Values
(<172)
Undefined (255)
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Resolution
e

e Segregate training data into appropriate

subsets that conformed to mask criteria

— Classify by training subsets within each masked class
e Increased effort and complexity

e Greatly improved results
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White Spruce-Black Spruce Confusion
- 00—/

e Skepticism that species can be distinguished

e Often mapped as “Needleleaf Conifer”
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White Spruce-Black Spruce Confusion
- 00—/

e Typically Woodland densities
e Similar form
e Similar stand structure

e Species can be difficult to distinguish

— from the air

— on the ground

e Mixed composition does occur
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Confusion and Fidelity Reports
- 00—/

Trsite id: 71613 3000 344 3 21397 PGl White Spruce:lpen 40 100 20 ] :
Training Confused J-M Iso Cowver Caleulated Tree Pct 3hr Ish For
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655785 up 70916 1.052 21405 2a1 1 2327 FPHa Black Spruce:Closed 65 100 13 2
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2004 WRST LANDCOVER MAPPING PROJECT;
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Resolution

-
e Correct species identification - consensus

e Discrete Classification

— Do not cluster similar sites when developing training signatures

e Spruce mask

— Elevation limits derived from botanical field observations

e Excluded Black Spruce above 3200 feet, White Spruce above 5000

— Limited distribution of Black Spruce

e Excluded from White River Valley , Bremner River, upper Chitina, .... &

e Mixed-Spruce type
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Live versus Dead Canopy Cover
- 00000000000

e Variable component of dead tree cover

— Mix of dead and alive

— Nearly all dead

e How is it counted in developing the type call ?

— Type definitions do not recognize dead tree cover

e Misnomer to ignore

— Crosswalk to fire fuel models
— Wildlife habitat suitability

— Successional modeling

Alaska Survey and Mapping Conference, Anchorage AK 2011



2006 WRST LANDCOVER MAPPING PROJECT;

F¥A "FLY-OVER" DATA FORM
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Confusion with Tree Types

Trzite id: 72106 3000
Training Confused J-H I=o
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Confusion with Non-tree Types
- 00—/

Trzite id: T1722
Training Confused J-M
et trsite id Dist
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Resolution

]
e Discrete Classification

— Do not cluster similar sites to develop training signatures

e Create new type definition modifiers

— Mix of living and dead tree cover adds “Complex” modifier

— Predominantly dead adds “Dead” modifier

e Over 230,000 acres mapped in WRST

— Localized - not randomly distributed
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Conclusions
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Some types of “bad” confusion should be expected

Problems need to be identified and resolved before
making the map

— Different ways to recognize problems

— Different ways to resolve problems

Using different methods to process the same imagery and
field data can result in very different maps

Species specific types (Viereck Levels IV) can be mapped

Additional descriptive types/modifiers can be added
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