
Thresholding of input limits

Contrast stretches:
linear with auto-clip (all bands)

Principal components: 1,2,3,4

Set up ERM algorithm, RGB image,
display false colour image

Export from PCI to ER Mapper format:
bands 1 to 4, real numbers

IKONOS
ER Mapper image

Principal component
RGB image

IKONOS
image on CD ROM

reject PO_50588 image

Thresholding of input limits

Contrast stretches:
linear with auto-clip (all bands)

compare images

IKONOS
enhanced image

Low-pass filter - mean (7x7 kernel)

enhanced image
 (bands 2,3,4)

IKONOS
enhanced image

classification

enhanced image
 (principal components 1,2,3,4)

classification

Calculate statistics for image:
(correlation matrix between bands)

Choose the best
image and save

as dataset

Colour composite (principal com. 1 to 3)
show as RGB image (pc1, pc2, pc3)
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Wetland Classification and Connectivity
Analysis in Lower Liard River Basin

Project Diagram:

.jpg

 3

Calculate statistics for image:
(correlation matrix between bands)

 4

.jpg
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CD ROM:\IKONOS_data\East_image\
ScottyCr_PC_1to4_newdataset.ers

all_IKONOS_statistics.doc

CD ROM:\IKONOS_data\East_image\
Wetlands2.ers

PO_50586.pix    (East portion of Scotty Cr. basin)
PO_50588.pix    (West portion of Scotty Cr. basin)

ScottyCr_visible.alg
colour composite:
 R,G,B  (band 3,2,1)

CD ROM:\
IKONOS_data\East_image\
ScottyCr_PC1to3
    _colourcomp1.alg

all_IKONOS_statistics.doc

note: this is the first enhancement of the
(east) image
- later, the principal component image
   was used for final classification

note: enhancement of the
(west) image  - reject due
to cloud cover, shadows,
and haze

B/W images of principal compoents

note: 5,6,7 show examples of
landscapes
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Draw training polygons on IKONOS image
(represent all major land cover types)

B/W Air Photos

Colour low altitude
oblique photos

NTS Maps
1:50,000

Identify training areas in Scotty Cr. basin
where landcover is uniform and known

Colour low altitude
oblique photos

Create scattergrams to review spectral
signatures of training polygons

Run classification, start with Maximum
Likelihood Enhanced classifier

IKONOS
classified image

IKONOS
enhanced image

IKONOS
classified image

Calculate statistics for each class: Areas,
Means, Distance betw. Means, Std Dev.

Qualitatively estimate classification errors
from ground photos and air photos

Colour low altitude
oblique photos

Using PCI software, convert ER Mapper
IKONOS classification to IDRISI image

IDRISI  IKONOS
classified image

IKONOS
enhanced image

Are spectral
differences adequate?

No

Yes

Calculate statistics for each class: Areas,
Means, Distance betw. Means, Std Dev.

Classification
represents landscape?

Yes

change training
polygons,

or choose
different classifier

or re-evaluate
band choice,

No

use to draw training polygons for Landsat TM
image classification

compare

Compare to photos
of ground sites

poor match

good match

compare with
ground sites

apply minimum-area filter to reduce
number of small features

develop methodology for wetland grouping
into continuous and discontinuous in IDRISI

Classes:
Shallow Water
Deep Water
Wetlands
Fens
Shrubs
Deciduous Forest
Coniferous Forest (sparse)
Coniferous Forest (dense)
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Classification carried out but
results not accurate using bands 2,3,4

ScottyCr_PC123_MaxLikeEnh_classified.ers
On CD-ROM

Ikonos_classed_image.rst
On CD-ROM

Final classification carried out
using principal components

compares classification at WS Site 6

.jpg

.jpg
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cross-tabulation
& cross-classification

expansion factor = 2
original resolution: 4 m x 4 m
new resolution: 2 m x 2 m

all water features
in the same class (4)

EXPAND

IKONOS classified
image of Scotty Cr

Landsat classified
image of Scotty Cr

image expansion
expansion factor = 15
original resolution: 30 m x 30 m
new resolution: 2 m x 2 m

EXPAND
image expansion

Landsat: Scotty Cr
(expanded)

IKONOS Scotty Cr
(expanded)

RECLASS RECLASS

IKONOS Scotty Cr
(expanded)

Landsat: Scotty Cr
(expanded)

all water features
in the same class (4)

RESAMPLE

Landsat: Scotty Cr
(resampled)

CROSSTAB

linear mapping function, nearest neighbour resampling type

The resampled Landsat image will have the same: number of columns & rows
min X, max X, min Y, max Y coordinates, reference system, units, unit distance
... as the Ikonos image

compare classification results from
Ikonos and Landsat images

Ikonos image
channel fens

RECLASS

fens = 1
else = 0

Landsat image
channel fens

RECLASS

fens = 1
else = 0

Ikonos image
con. forests

RECLASS

con forest = 1
else = 0

Landsat image
con. forests

RECLASS

con forest = 1
else = 0

matching
channel fens

matching con.
forests

difference in
con. forests

difference in
channel fens

OVERLAY
(multiply)

boolean imageboolean image

boolean image boolean image

OVERLAY
(subtract)

OVERLAY
(multiply)

OVERLAY
(subtract)

cross-classification
of channel fens

cross-classification
of con. forests

OVERLAY
(1st covers 2nd except when 0)

SCALAR
multiply by 2

OVERLAY
(1st covers 2nd except when 0)

SCALAR
multiply by 2
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Ikonos NOT Landsat = 1
Ikonos AND Landsat = 0
Landsat NOT Ikonos = -1
NOT (Ikonos AND Landsat) = 0

Ikonos AND Landsat = 1
NOT (Ikonos AND Landsat) = 0

Ikonos NOT Landsat = 1
Ikonos AND Landsat = 2
Landsat NOT Ikonos = -1
NOT (Ikonos AND Landsat) = 0

Ikonos NOT Landsat = 1
Ikonos AND Landsat = 2
Landsat NOT Ikonos = -1
NOT (Ikonos AND Landsat) = 0

Ikonos AND Landsat = 1
NOT (Ikonos AND Landsat) = 0

Ikonos NOT Landsat = 1
Ikonos AND Landsat = 0
Landsat NOT Ikonos = -1
NOT (Ikonos AND Landsat) = 0

correspondence file:
Ikonos_to_Landsat.cor
with 3 reference points

exp_resampled_Landsat_Scotty.rst

exp_resampled_Landsat_Scotty2.rst

expanded_Ikonos_Scotty2.rst

expanded_Ikonos_Scotty.rst

exp_resampled_Landsat_Scotty2.rst

CrossTabStats.txt

1st 2nd

1st 2nd
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Thresholding of input limits

Contrast stretches:
power curve (band 4, 5), linear (band 2)

Principal components: 1,2,3,4,5,6

Set up ERM algorithm, RGB image,
display false colour image and ratios

Export from PCI to ER Mapper format:
bands 1 to 7, 8-bit unsigned int.

LANDSAT TM
ER Mapper image

Principal component
RGB image

LANDSAT TM
image on CD ROM

Landsat TM
enhanced image

IKONOS
enhanced image

classification

Calculate statistics for image:
(correlation matrix between bands)

CompareChoose the best
image and save

as dataset
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LEGEND

LandsatPCimage.ers

LiardRiverBasin2.ers

Simpref.pix  (513 MB)    lower Liard River basin
Scotty.pix (3.2 MB)       Scotty Creek basin only
                                   (not used in analysis)

LiardRiverBasin2.alg

LiardBasinEnh.alg
colour composite: R,G,B
(band 4,5,2)
(based on Wakelyn, 1990)

LiardBasinEnh.ers

ScottyCr_PC1to3_colourcomp1.alg
On CD-ROM

all_Landsat_statistics.doc

Data source or new data set created

Process of method (may consist of multiple steps)

Decission point (conditional)

Exported picture of image or analysis results

Exported statistics or text data file
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Create geo-link between classified IKONOS
image and enhanced Landsat TM image

Draw training polygons on Landsat image
(same classes as on Ikonos image)

B/W Air Photos

Colour low altitude
oblique photos

NTS Maps
1:50,000

Identify training areas in Scotty Cr. basin
where landcover is uniform and known

classified IKONOS
image

Colour low altitude
oblique photos

Create scattergrams to review spectral
signatures of training polygons

Run classification, start with Maximum
Likelihood Enhanced classifier

Landsat TM
classified image

Landsat TM
enhanced image

classified IKONOS
image

Landsat TM
classified image

Calculate statistics for each class: Areas,
Means, Distance betw. Means, Std Dev.

Calculate confusion matrix for subset
of Scotty Cr. on Ikonos and Landsat images

Qualitatively estimate classification errors
from ground photos and air photos

Colour low altitude
oblique photos

Using PCI software, convert ER Mapper
Landsat classification to IDRISI image

classified IKONOS
image

IDRISI Landsat
classified image

Landsat TM
enhanced image

Classification
represents landscape?

Compare to IKONOS
classification results

Calculate statistics for each class: Areas,
Means, Distance betw. Means, Std Dev.

Are spectral
differences adequate?

No

Yeschange training
polygons,

or choose
different classifier

or re-evaluate
band choice,

poor match

No

Yes

good match

for spatial analysis in IDRISI

Classes:
Barren land
Ponds
Lakes and Rivers
Wetlands
Fens
Shrubs
Deciduous Forest
Coniferous Forest (sparse)
Coniferous Forest (dense)
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ScottyCr_PC123_MaxLikeEnh_classified.ers
On CD-ROM

Landsat_data/
all_Landsat_stats.doc

Landsat_data/
all_Landsat_stats.doc

Landsat_data/
all_Landsat_stats.doc

Landsat_data/
class_errors.doc

IDRISI_files\
LandsatClassified.rst
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IDRISI Landsat
classified image

Streams of
Scotty Creek basin

(vector)

Streams of
Scotty Creek basin

(raster)

LINERAS  (rasterize)

RECLASS
OVERLAY

WINDOW

RECLASS

IMPORT

LINERAS

Window image of
Scotty Creek

Scotty Creek
basin outline

(vector)

Scotty Creek
basin area

(raster)

Scotty Creek basin
boolean image

GROUP RECLASS

Connected/
Disconnected
Water Bodies

Groups of wetlands,
fens, lakes & ponds

Forests, shrubs,
barren land

pixels inside basin = 1

multiply

Scotty Cr. basin
on Landsat image

from Landsat image classification
exported to IDIRISI format

All groups of pixels
of all class types

Wetlands, fens,
lakes & ponds

boolean image

OVERLAY

multiply

RECLASS connected water bodies & wetlands = 1
all other (disconnected) = 2

shapefile

Lakes cover streams
Streams

RECLASSRECLASS

Lakes and ponds

RECLASS

OVERLAY

create boolean
image

rasterize

Streams and Lakes

use as feature image
for COST / DISTANCE analysis

use as Friction surface
for COST / DISTANCE analysis

boolean image

boolean image boolean image

ASSIGN wetland pixels = 1
other pixels = -1

COST-GROW

SCALAR

IMPORT

shapefile

compare to IKONOS image classification
of Scotty Creek basin
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Connected
Wetlands

.jpg

.jpg

Friction Surface
(connected wetlands)

Cost results
(Distance (pixels))

.jpg
Cost results

(Distance (m))

ScottyLandsat.rst

IDRISI_files\
LandsatClassified.rst

open_water.rst

Lakes.rst

Streams+Lakes.rst

Streams.rst

dis_con.rst

this picture shows
all the intermediate
steps and histogram

To calculate linear
distance along a network
(i.e., no friction), assign
all on-network frictions
the value 1.

Distance.rst

Rescale of image values,
to make the distance in metric units.
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