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Background

Soil sealing

“Soil sealing refers to changing the nature of the
soil such that it behaves as an impermeable
medium and describes the covering or sealing of
the soil surface by impervious materials by
concrete, metal, glass, tarmac and plastic”

(EEA glossary, 2006)
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Background

Urban environment

/

Sealed  Semi-sealed  Un-sealed

= surfaces

Monitoring soil

| sealing is critical to
ecological &
sustainable
development goals

Urban development: the
most important drive of soil
loss; sealing over buildings,
pavements, transport
infrastructures

http://www.auth.gr

Aim & Objectives

« To investigate whether OBIA could be a sufficient method
for monitoring surface impermeability in UK urban
environments at “garden level” scale

Objectives:

« Develop a transferable object-based methodology to classify
sealed soil and vegetated surfaces and test the transferability
to different urban environments

« Compare OBIA with traditional Aerial Photo Interpretation
(API) at different levels of thematic detail
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Study area
Cambridge, UK
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Data availability

« Ortho-rectified aerial
photography of Cambridge
& taken in July 2003

0.125 m spatial resolution

4 test sites, 250 * 250 m
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Materials & Methods
Sample areas

2 types of residential areas T

1960’s semi-detached houses

LoD

Victorian terrace houses

r
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Materials & Methods
Sample areas

Industrial area
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Materials & Methods

Urban impervious land cover mapping

4 test sites — 4 different urban
environments of Cambridge

Development of an
object-based model

Development of API

« Accuracy assesment (site 1)

« Correlation between accuracy &
thematic scale (site 1)

« Transferability assessment
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Materials & Methods - API production
On-screen digitising at 1:200 scale
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Materials & Methods - API production
Manual classification

Manual Classification
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Materials & Methods-Multiresolution segmentation
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Materials & Methods - Fuzzy rule classification
Intermediate level

Active class
Oibuit up
@ shadow
Osealed
green

@ RaiTracks

http://www.auth.gr

Materials & Methods - Fuzzy rule classification
Final level

@trees

Oagress

@ shadow trees
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@ Shadow sealed
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Results
Test site: Victorian houses residential type area
APY auto_eCg sealed  grass treas s Bum Map 1 User
nealed 2229972 0843 41366 3850 2326031 0.95BTD
grans 134404 432186 91298 7625 T15513 067390
troes TAZ99 3BT 264372 48 657440 040212
rasly 174 el 630 186629 195437 095493
Sumn Map 2 2438849 BSITS4 D9THGG 188152 389441
Producer QOMIE 056084 066481 0185 LE12228
1= 0812278 g 1= 066807
2= 04
83= 077351 Vmfkl}= B STEOT
Ba= 051807
APV miio_sCg wealed  geen rads Sum 1 User
Aualnd 72 3850 260N 0.95870
areen P0BT03 1158577 TET3 1372953 0.84240
raitn 174 BEM 186629 195437 0,95493
Sum Map 2 BAIBBAD  AZETAMG 198152  EBGAAM
Producet B35 091580 094185 0917512
a1= 0517512 hspps f= 0838126
o= 0450419
A3= 0506004 V)= 5 BEE-OT
Bd= 1062319
= 1WLET

Classes: sealed, grass, trees, rail tracks: 81%
Classes: sealed, green, rail tracks: 92%

Z significant
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Materials & Methods — OBIA model

« Identical segmentation and classification
parameters for all four test site representing
different urban environments

« Assessment of transferability: no modification
or calibration of the OBIA model

http://www.auth.gr

Results
Test site: Semi-detached houses residential type area

Classes: sealed, grass, trees: 72%
Classes: sealed, green: 86%

Z significant
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Results
Test site: Part of the commercial area — city centre

Classes: sealed, grass, trees: 94%
Classes: sealed, green: 96%

Z significant
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Results
Test site: Part of the industrial area

Classes: sealed, grass, trees, rails tracks: 87.6%
Classes: sealed, green, rails tracks: 90%
Classes: sealed, green: 95%

Z significant
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Discussion

» The very high overall accuracy observed in all test sites indicates the
transferability of the developed model in different urban environments

»  Calibrating the model before its application could result in higher
accuracy

» Very high accuracy in indentifying sealed soil surfaces in all test sites

» Main sources of confusion between:

« trees and other types of vegetation (absence of vegetation height
information)

« rail tracks and sealed surfaces (development of fuzzy rule for rail
track mapping at local level - site 1)
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Conclusions - Recommendations

» Automated object based classification of the aerial photography
proved to be an accurate method to map sealed and green areas at
garden level scale

» The model proved transferable when applied to four different urban
types

> The overall accuracy is affected by the level of thematic detail:

*  The average of 84% increased to 92% when a simply binary map
of sealed-unsealed surfaces was produced

» The use of elevation information (i.e. LIDAR data) is necessary to
discriminate low from high vegetation

» Application of the OBIA model to other UK cities in order to further
test its transferability
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Thank you!!

Questions?
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