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Introduction

¢ [his project uses current and histeric
Imagery to map land cover changes in
active andl propesed mining areas.

¢ Wo methods of perferming change
detection will 9e presented, Simple Image
difference and Post classification.

¢ s presentatien Willtleeks at: thersteps
taken te) prepare and Precess the lmageny.

¢ |IMages, Were Precessed USing ERIDAS
IVAGINE andiexported e Usein ArcGliS:



Introduction (Cont.)

¢ Example 1: Usibelll Coal Mine Is an active coal
mine In the interior of Alaska. Aerial photography.
Was used to show! the changes in disturbance
area and the extent of reclamation in different
parts of the mining eperations.

s BExample 25 The Chuitna Coeal Mine IS a propesed
MIRING preject West off Ancherage: Pre-mining
disturlances In this area include ol and gas
develepment; 1egging, ancdlextensive Spruce
peetierniestaten: Viany: el these AIStUIanCES, are
NidEen By revesetation.
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Method 1: Change Detection:
Simple Image Difference

¢ Image algebra preduces a change Iimage as the
result of mathematical manipulation en the
brightness values of the two Input Images.

¢ [his methed computes the differences between
tWwoe Images. lThe resultant mage: Is the direct
result off subtraction of the Before lmage fream the

After Image

o Band X((maged)rBand X (Imagez2)=New limage.

o PIxelsiin the Images thial exceed a USer-Speciiied
threshoeld are Righlighted:



Method 1: Change Detection:
Simple Image Difference

Advantage:

¢ Image algebra can be programmed or adjusted to
depict the level ofi change required.

o Many of the algornithms are simple, andl can be

easily applied threughi the precess of tral and error
and legical reasening.

DIsacvanitage:

» While' change! 1s highlighted, the thematic classes
Whlchhave Undergene: change: are net indicated:

& At times It Is difificult te) select the cokrect
Change/ne-change: thiresheld e RIghlight Chaneges;
eften BEING accomplished by thal and error:



Method 2: Post-Classification
Change Detection

¢ Compares the difference between
Independently classified Images from
each off the dates In guestion.

¢ Allows “from and to” classes to be
calcllatedrior each chianged prkel:



Method 2: Post-Classification
Change Detection

Advantage:

& As this method uses thematic Images, any type
off eriginal Imagery; can be Used.

¢ [his allews easy use of differing Imagenry types,
and even reduces proplems with ilidmination and
reflectance in differing Images.

DIsacVvanitage:

s lVethodirequiitES tWerseparatemages =
classifiicatieRnshWhalIChrcan BE! e consuming
deEpEending enrthe dataset type and exteni.

9 Erers inreach classificaton WillNoereugt
IeRWarerterthefiRaifchaneENmpage:
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Two Bull Ridge

¢ Operating since 1997
¢ Reserves ofl 40 mt, 20 year mine life
» Multi-seam operation

¢ Mining methoed Is a combination of dragline and
truck shovel.
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Purpose

¢ Irack year toe year changes In
disturibbed and reclaimed areas using
avallable resources.
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Change Detection: Simple Image
Difference
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Simple Image Difference
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How Much Change Is Important?
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Simple Image Difference :
Layer Stack
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Post-Classification Change
Detection

¢ For both the 2004 and 2007 Imagery, two
training sets ofi 3 and 6 classes each were
picked for the supervised classification.

¢ lraining areas were picked and 1N Seme
cases combined ter maximize the signature
guality eff eachl class.

¢ General classes for both the 3 and 6
classes are undisturbed, disturbed and
reclaimed.



Image Classification:
Training Areas mrces o
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Three Class Classification:
Training Area Histogram
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Three Class Classification:
Classification Results

te Plane | Clarke 1866) 205942.61, 1106041,00 mekers (State Plane Zane 5004 (Clarks 1866)) 0,00 (C4)

406:210.36, 7090640.15 meters (UTM Zone & (GRS 1980)) 0,00 (W)




Change Detection: Raw Results
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Six Class Classification:
Training Area Histogram
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Six Class Classification: Training
Area Histogram
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Change Detection: Raw Results
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Review: How did the results stack up?
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Conclusions:
Image Difference Change Detection

¢ lmage algebra can be programmed
or adjusted to depict the level of
change reguired.

¢ Can be difficult te select the correct:
change/noe-change: threshold te
RIgRIIgAE Clhanges, efiten PEeIng
accomplished oy tual-ane enrer:

¢ Resultsy are imited e change 6 Ne
Chiange:



Conclusions
(Post-classification Change Detection)

¢ Allows for the comparison of a wide
variety off iImagery. at different times and
SUN| aspect.

¢ Accuracy ofi this method depends en hew
rebust the nitiall classification of the
pPefere and after Imageny.

¢ lnitialf precessing oiff the classifiied Imagery.
can e time coRsumIng:

¢ Viere classesiinrthe erginal classiiicaten
CEES NeL mean Petter results:



Questions?

i a






Chuitna Coal Project

Applicant: Pac Rim Coal

Est. Production:
12million tons/year

Location: 70 km west of
Anchorage




Primary access routes




Full Scene LLandsat 4 & 7

W Unkitled - GLT Viewsr L 11 =]
W Llerifiied - GLT Wiewsr

Fie imity vew AGl Eeerprober Radter el

= . - i Fis Akly Vew AO] Fiwoeets Rate e
=D LhE &2 B w@E - o —r
= DEdSS B wiEgea 8
Chimslay Erharca Zrawr.Hiohale o
" )i i ] - &) Estharen Do Fols
el ‘ T Sp——— O  BEe————ad
Op—— {7 D=0
# |:| H ~

R e e rp——

=2
72= July 2002
i Landsat 4ETM

| Ui T I e - LT tewer

August 1987
Landsat 4TM

g’ ERDA B i [ Sr———



Subset Scene e
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Change Detection: Simple Image
Difference




Post-Classification Change
Detection




Post-Classification Change
Detection




CD result
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