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Random Forest for image classification (1)

Aim: to develop methods for mapping urban
creep

Motivation: get estimates of urban creep for
Scotland

Test area: Edinburgh

Data: aerial photography

Map: urban creep, urban expansion, plus new
roads and urban decrease/regeneration
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Urban Creep in Edinburgh

1990 2015
Conservatory & patio Conservatory & patio |

Hydrological Impact of urban creep -
potentially high :

* large numbers of small changes

* unplanned, unmanaged

* large cumulative effect
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Random Forest Classification

Aerial photography Segmented photography

Random Forest
Classification

Manually digitised Training areas [ Vegetation
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Urban creep in Edinburgh 1990 - 2015
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Knowledge...

* Urban creep is spatially and
temporally variable

* Urban creep rates vary with
property age and structure

* Urban creep can be mapped
from aerial photography
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Random Forest for Image Classification (2)

GB land cover change
1990-2015
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Land Cover Map (1990, 2000,
2007,2015,2017,2018, 2019)
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Random Forest Regression (1)

Bare peat
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Random Forest Regression (2)

Data from:

Observed Estimated

Random
For
And from: orest .

Regression
Yield
(tonnes/ha)
. 16.05
. 6.91
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Quantile Regression Forest: Grassland Condition
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Grassland conditio
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Uncertainty information
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A recipe for EO and ML

Earth
Observation

data

» Satellite
* Aerial photographs

e Combine harvester

Training data * Field survey
» Digitised
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Map

* Land cover
* Land cover change
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Summary

1.

v

Random Forest classification and regression are useful

tools for deriving EO data sets

Success depends on the quality (and relevance) of the
EO data & the quality of the training data (accuracy +

distribution of the training sample)

The spatial distribution of the training data is a key
issue when dealing with large spatial data sets e.g. EO

data

Need better techniques for understanding when
satellite data is within/beyond the bounds of the

training data
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