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Using GIS Mapping With UAV
Integration And Historic Flood
Extents To Explore Flood
Emergency Response Pathways

Backqground

» Study Area . Cockermouth, Cumbria »

(located at the confluence of the

Rivers Derwent and Cocker) >

» Highly susceptible orographic lift
» Five major flood events between

2000 - 2018 >

» Extreme rainfall events up to 144.00

mm/day (2009) >

» High economic losses up to £24
million (2015)

Objectives
To create a Prototype Flood Modelling
Tool (PFMT)
To develop a UAV based framework
for pre-flood identification of
emergency evacuation routes
To create evacuation paths under
different case scenarios
To estimate the direct and indirect
economic losses
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Figure 1. Major flooding event in 2015 mainly focused at the confluence of Rivers Derwent and Cocker in
Cockermouth Town Centre (Cumbria Country Council, 2016)

Methodology & Results
Part 1 - UAV Flight Paths

Part 2 - Evacuation Routes
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Figure 3: Two proposed evacuation routes for the Scenario 3 flooding extent, taking into account the closed roads which are
inaccessible to vehicles. The evacuation centre is located at the Eco-Centre at Cockermouth School.

Part 3 - Flood Residential Economic Losses

Purpose of flight
(flood extent,
monitoring people,
points of interest)
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|dentify suitable
altitude from literature

30m from person, vessel, vehicle or structure (take
off/landing)
|dentify CAA UAV | 50m from person, vessel, vehicle or structure (during
legislation flight)

122m (400ft) maximum altitude of UAV

150m from congested areas (during flight)
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5 paths ¢ The PFMT provides a basis for the integration of near-real time UAV aerial
2.5km safety extent between UAV and operator

Imagery data to improve evacuation route planning and economic appraisal of
residential losses of in a flooding event. Utilising four scenarios with different flood
magnitudes, the emergency response efficiency can be optimised
by confirming the accessibility of roads and retrospectively estimate socio-
economic losses.

Figure 2: UAV flight paths workflow and area covered by UAV during a 45 minute flight at 90 metres height.
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