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Project background

* Primary aim to improve the environmental evidence
baseline for the Falklands & South Georgia

* Provision of baseline data for the coastal margin

* Not a one-off: developing a legacy
* Tools and frameworks

* Real challenges around remote island territories
* Poor connectivity using large datasets

Satellite images courtesy of Digital Globe Foundation



Project overview

 Project formally started Summer 2017 — ends this month!

* Five Work Packages:

* WP1 — 1956 aerial imagery (Falklands only)

 WP2 — Broad-scale coastal habitat modelling/mapping

 WP3 - Fine-scale coastal habitat modelling/mapping

 WP4 - Prioritisation of ongoing planning/protection/monitoring

¢ Coastal mapping/monitoring manual
* Training workshop to build capacity

 WP5 = Qutputs integrated with existing/emerging initiatives

* Review of initiatives
* End of project synthesis workshop

Satellite images courtesy of Digital Globe Foundation



WPl 195 Aer ' _ Tere
- %aw d‘ Tif vith FIC ept of Mlnera.L

+ Huge data resource: 3,675 b&w photos - 458 Gb
iV b SAERI IMS data centre
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WP2 — Broad-seale habitat mapping

e Utilises Google Earth Engine random forest model

* Extensive satellite imagery library “in the cloud”

* Models can be re-run with new imagery in 5/10 years time —
monitoring potential

* Software trained to classify “free to access” satellite
data(10m resolution) using ground validation data.

* South Georgia broad-scale maps delivered'July ‘18
* Falklands broad-scale maps delivered October 18

* Confusion matrix indicates the confidenceiin
modelling different habitat types.
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WP3: Stakeholder fine-scale prioritisation workshops
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WP3: Falklandsifine-scale mapping priorities

Stanley Common & Cape Pembroke, East Falkland

A WorldView 2 satellite image of Stanley Common and Cape Pembroke, East Falkland, captured on XXX.
Satellite imagery courtesy of the Digital Globe Foundation.

2000 3000 m @

Map projection: WGS84 UTM 21S (EPSG: 32721) - Map Version 201910-01. Map created by Neil Golding.
This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019



Stanley Common & Cape Pembroke, East Falkland

Fine-scale coastal habitat (Object Based Image Analysis Random Forest classification) derived from WorldView 2
satellite imagery of Stanley Common and Cape Pembroke, East Falkland. Imagery captured on XXX.

Satellite imagery courtesy of the Digital Globe Foundation.

A

Map projection: WGS84 UTM 21S (EPSG: 32721) - Map Version 201910-01. Map created by Neil Golding.

This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019
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Fine-scale habitats

[ Tussac

[ Acid grassland

[] Neutral grassland

[ Dwarf shrub heath (dry)

[ Dry dwarf shrub heath & fern bed mosaic
- Dry dwarf shrub heath, scrub & acid grassland mosaic
[ ™arshy grassland/Marsh/Flush

[ Eroded/bare ground (mineral)

- Eroded/bare ground (organic)

[ Built-up areas/Urban/Roads

[ Rock exposure

[ 1nland water

[ Ocean

I Kelp forests

[ sand dunes

- Built-up areas/Urban/Roads (cloud shadow)
[:] Littoral coarse sediment (pebbles/gravel/sand)
[ Littoral rock

[ cloud




Steeple Jason, West Falkland

Fine-scale coastal habitat map (Object Based Image Analysis Random Forest classification) derived from

WorldView 2 satellite imagery captured on November 14th, 2016. e
Satellite imagery courtesy of the DigitalGlobe Foundation. e, &
:.-' 39 —— £

Fine-scale habitats R i 2
B Dense fertilized tussac s : 7 TR % ~ .
[ Dense unfertilized tussac Y S _ : f 5:‘!", $
[ Acid grassland T e A .
[ Neutral grassland , :
I Dwarf shrub heath (dry) '

(] Mire & bog

I Eroded & bare ground (organic)
[ Eroded & bare ground (mineral)
[ Rock exposure/scree

Bl Felfield

B Sparse sheeps sorrel

I Dense sheeps sorrel

7] Compact (green) vegetation
] Compact (brown) vegetation
[ Littoral rock (bedrock/boulder/cobble)
Il Kelp forest

[] Ocean

0 1000 2000 3000 m

TR ST I

< \ 7 '_ Sed . : Map projection: WGS84 UTM 21S (EPSG: 32721) - Map Version 201909-01. Map created by Neil Golding.
ey This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019
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Port Sussex, East Falkland

Pilot study area for calafate mapping. Fine-scale coastal habitat map (Object Based Image Analysis Random

Forest classification) derived from drone imagery flown at 30m Above Ground Level (AGL) €=
: g’ 3 2t . :
Fine-scale habitats A T s R e
[ ] Acid grassland et * - x;',f & s
Modified grassland o T TR e

[ |.|e grasslan . o ek ?_'_3%
[ Mosaic of moss & short mixed grassland vk o | < »e
[ | Dwarf shrub heath/Acid grassland mosaic \ Do
[ | Dwarf shrub heath 58
I Fern beds with exposed/bare ground (organic) V

[ Cushion heath

B Flush

B Calafate

I Eroded/bare ground (mineral)

Map projection: WGS84 UTM 21S (EPSG: 32721) - Map Version 201908-01. Map created by Neil Golding.
This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019
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Minefield 7, East Falkland

imagery flown at 50m Above Ground Level (AGL)

Map projection: WGS84 UTM 21S (EPSG: 32721) - Map Version 201910-01. Map created by Neil Golding.
This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019
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Fine-scale coastal habitat map (Object Based Image Analysis Random Forest classification) derived from drone

Fine-scale habitats
I Dwarf shrub heath (dry)

] Marsh/marshy grassland

[] Inland water / standing water

- Littoral rock (bedrock/boulder/cobble)
|:| Sand dunes (with marram grass)
B Kelp forests

Ocean

Littoral coarse sediment (LCS) [wet]
[ Vehicles

[ rill tideline remnants

[ short mixed grassland

B Wet/muddy ground

[] strandline kelp

[] Sand dunes (little/no marram grass) & LCS [dry]

I Dense marram grass
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Rookery Bay minefield: post de-min




Gold Head, South Georgia

An aerial imagery orthomosaic generated from a 100m AGL drone mapping mission flown on 9th March 2019

Map projection: WGS84 South Georgia Lambert (EPSG: 3762) - Map Version 201909-01. Map created by Neil Golding.
This imagery was collected through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019




Gold Head, South Georgia

Fine-scale coastal habitat map (Object Based Image Analysis Random Forest classification)
Derived from drone imagery flown at 100 AGL

Fine-scale habitats
[ Dense fertilized tussac

[[] Dense unfertilized tussac
[ Festuca grassland

[ short mixed grassland e
[ Sparse lowland fellfield-like

[ Mire and bog

[ Acaena herbfield

|:| Littoral coarse sediment (pebble/gravel/sand)
[ Rock exposure

[ Bare ground (mineral)

I 1nland water

I Kelp beds

B Penguin colony

Moss-dominated communities

[ stream bed (sandy)

[] Ocean

Map projection: WGS84 South Georgia Lambert (EPSG: 3762) - Map Version 201909-01. Map created by Neil Golding.
This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019



Grytviken, South Georgia

Fine-scale coastal habitat map (Object Based Image Analysis Random Forest classification) derived from drone
imagery. Drone mission carried out by Geometria Ltd in April 2018 for the Government of South Georgia & the
South Sandwich Islands.

Fine-scale habitats

[ Dense fertilized tussac

[ Dense unfertilized tussac

[ Sparse unfertilized tussac

[] Festuca dominant grassland

[ Short mixed grassland (predominantly Poa)
[] Deschampsia grassland

[ sparse lowland fellfield-like

[ Mire and bog

[ Dandelion

[ Rock exposure

[ Built-up/urban areas

[ Scree/boulder areas

[ Littoral coarse sediment (pebble/gravel/sand)
I Inland water/stream

[ Kelp beds

Moss-dominated communities

[] water

[ Rusty metal

Map projection: WGS84 South Georgia Lambert (EPSG: 3762) - Map Version 201909-01. Map created by Neil Golding.
This imagery was collected by Geometria Ltd on behalf of the Government of South Georgia & the South Sandwich Islands. © GSGSSI, 2018



WP3: South Georgia fine o priorities

Jason Harbour









Jason Harbour, South Georgia

Fine-scale coastal habitat map (Object Based Image Analysis Random Forest classification)
Derived from drone imagery flown at 100m Above Ground Level (AGL)

Fine-scale habitats

I Tussac

[ Festuca dominant grassland

[] Deschampsia dominant grassland ‘
Short mixed grassland (predominantly Poa) e
[ Sparse lowland fellfield-like

[ Mire and bog

] Acaena herbfield communities

[] Moss-dominated communities

[] Rock exposure

[ Littoral rock (bedrock/boulder/cobble)

[ Littoral coarse sediment (pebble/gravel/sand)
[ Bare/exposed ground (organic)

I Water (high sediment load)

[ water (low sediment load)

I Kelp beds

Map projection: WGS84 South Georgia Lambert (EPSG: 3762) - Map Version 201908-01, Map created by Neil Golding.
This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019
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Fortuna Bay, South Georgia

Fine-scale coastal habitat map (Object Based Image Analysis Random Forest classification)
Derived from drone imagery flown at 100 AGL

Fine-scale habitats
- Dense fertilized tussac

Dense unfertilized tussac

I seal-impacted tussac

[ Festuca grassland

Short mixed grassland

[ sparse lowland fellfield-like

[ Mire and bog

] Acaena herbfield

[] Recently exposed glacial deposits
[ Bare ground (mineral)

[ snowyice

[ Littoral rock (bedrock/boulder/cobble)
|:| Littoral coarse sediment (pebble/gravel/sand)
I 1nland water

I Kelp beds

[] Ocean

Moss-dominated communities

[ King penguin colony

[] Glacial water

[ Sparse vegetation

Map projection: WGS84 South Georgia Lambert (EPSG: 3762) - Map Version 201909-01. Map created by Neil Golding.
This map was produced through the DPLUS065 Coastal Habitat Mapping project, grant aided by the Darwin Initiative through UK Government funding. © SAERI, 2019




2019 South Georgia Archaeological Project

* Led by SGHT, SGA & Cambridge University

* Coastal Mapping Project supported the archaeological
fieldwork

* Collected data for the Coastal Habitat Mapping Project
* Importance of collaboration / vessels of opportunity
* Valuable support from Iridium Comms & MailASail

- UNIVERSITY OF
¢ ¥ CAMBRIDGE |
South

The Gino Watkins Georgia ”
" %:;% CAMBRIDGE Association
Memorial Fund SHACKLETON @ ARCHAEOLOGICAL UNIT

Satellite images courtesy of Digital Globe Foundation
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WP5 — Project outputs integrated with
existing/emerging initiatives

Q* ‘ : . .

X = * Review of relevant, existing data
creation/management initiatives
and protocols within the Falkland

o . Islands and South Georgia
Lot K e Consideration of how the

soment N g B ‘\‘ DPLUS065 Coastal Habitat
et B Mlapping project could integrate
- and expand these current
Initiatives
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