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GMV

A high-tech multinational corporation, founded in 1984, with presence in
Spain, Portugal, Germany, France, Romania, Poland, UK, USA, Colombia, India

and Malaysia.

1,160 employees
N\ worldwide
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GMV IN SPACE

m 30 years of experience

Science &
Robotic Explorat.
7%

Space
Surveillance
2%

= 500 highly skilled and experienced

Human

enginee rs Spaceflight
2%

GMV revenue share per
type of mission

m Active in ground & space segment, Launchers
2%

operations and space applications

= GMV systems deployed across main

Space Agencies worldwide
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Wall-to-wall Environmental Habitat Mapping in the Emirate of Abu Dhabi at 1/10.000
scale, to serve, first and foremost, as a baseline for ecological studies

] Habitat, Land use and Land Cover maps g i
 Abu Dhabi Land INFO Geodatabase S
" PROTEUS

d WV2 Mosaic .,
DigitalGlobe

d WV2 orthos and CGPs \ .
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ORTHO-PHOTOS & RGB MOSAIC

U WorldView 2 PAN & MSS .
3 600 IMAGES - ™

U PAN: 697 Gb

J RGB: 130 Gb
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THE TERRESTRIAL DOSSIER

L Cartographic rules, MMU and other technical specifications per class

_INomenclature: Based on Brown and Boer’s “Interpretation Manual of the Major Terrestrial
Natural and Semi-Natural Habitat Types of Abu Dhabi Emirate”

Type no. Sub-type no. Habitat type MMUs (ha) Land Cover Landcover type Land Use No. LandUse Type
(Land form) No.
1000 Intertidal habitats
1010 Mudflats and sand exposed at low tide 5 22211 Bottom 4000 Vacant
1020 Sheltered tidal flats with cyanobacterial mats 5 12220 Algae 4000 Vacant
1030 Saltmarsh 5 12240 Salt Marsh 4000 Vacant
1040 Mangroves 5 12230 Mangrove 4000 Vacant
1050 Storm beach ridges 5 21311 Beach 4000 Vacant
1060 Sandy beaches 5 21311 Beach 4000 Vacant
1070 Beach rock and gravelly beaches 5 21324 Beach 4000 Vacant
2000 Coastal plains, sand sheets and low dunes
2011 Coastal plains on well-drained sandy ground 25 21312 Sand Dune/Sheet 1400 Vacant
2012 Coastal plains on well-drained rocky or gravelly terrain 25 21331 Gravel Plain 1400 Vacant
2020 Coastal sand sheets and low dunes 5 21312 Sand Dune/Sheet 4000 Vacant
2030 Coastal cliffs, headlands, rocky slopes and wadis in coastal situations 5 21322 Hills 4000 Vacant
3000 Coastal sabkha, including Sabkha Matti 25
3100 Coastal sabkha, including Sabkha Matti 25 21342 Coastal Sabkha 1400 Vacant
4000 Sand sheets and dunes
4110 Sand sheets and dunes with tree cover 25 21312-11210 |Sand Dune/Sheet with Trees 4000 Vacant
4120 Sand sheets and dunes with shrub cover 25 21312-11220 |Sand Dune/Sheet with Shrubs 4000 Vacant
4130 Sand sheets and dunes with dwarf shrub cover 25 21312-11220 |Sand Dune/Sheet with Shrubs 4000 Vacant
| Iy, 4140 Sand sheets and dunes with perennial herbs and graminoids 25 21312-11230 [Sand Dune@et wierarrlddinisisus 4000 Vacant museum fur
@ AQRO[Mege)pines P 25 21312 Sand Dune/Sheet Bliglilg|h|,':?r|;s‘:;hucture 4000 Vacant nati |rk_|_|_nde
(5000 Gravel plains (alluvial and interdunal)
5110  |Gravel plains with distinct tree vegetation —_— 25 21331-11210 |Gravel plain with Trees 4000 Vacant DT




Wel:\dNolciloM ______  PRODUCTS

-
Base data
- Study area analysis Raw imagery selection
- Base data: WV2 ortho-ready
J
\

Data compilation and pre-processing

- Ancillary data (Field data, DEM, Topographic maps, Landsat images) .
- WV2 Orthorectification WV2 Ortho Images

- WV2 Atmospheric corrections WV2 Mosaic (RGB)
- WV2 Pan-Sharpening

- WV2 Mosaicking

v
. )
Map production Land Cover Map
- Feature extraction Geodatabase model
J
AcCcuracy assessment )

- Stratified random sampling
- >85% overall accuracy
- 95% confidence level

CO/ arvar maarain J
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CLASSIFICATION Fores
Semi-automatic classification for map production Water—
O Multi scaI image segmentn bactures || 1rigate
1 Supervised spectral classification (field campaign)
O Visual interpretation and manual editing
O Post-classification processing
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GENERALIZATION AND MAPPING RULES .
Amalgamation
- - mém One unit 25 ha
- ."‘ ® - 5% 5% 5% - 1
- - - - & | - 100x100 m = 1lha > 400 m
- s = - - / l 5% 59 ~
® - - * - Shrubs will be oo
- * - - inlcuv:.led sim:.e Sand Gravel
the distance is
- less than m. .
35 shrubs = 3% * Exageration
el N o aom
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HABITAT AND LULC
MAPPING

(J More than 60.000 km2

Abu Dhabi
Habitat Map

24°120°N

Location Diagrams

O 3 Info layers:

(] 42 Habitats
(J 31 Land Cover
(J 13 Land Use

he comezpond 1o
that whene |censtad baze on the res defined 1 the project

J 0,5m spatial resolution

Cartographic information
Loca pojecton: UTM Zone 35N , Dstum: WIGS 53
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Overall accuracy in monthly deliveries
INTERNAL QUALITY CONTROL 10
h . . d I 90 / ——#’/\
Thematic, geometric and structura =
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s Code_v1 75,1 84,2 89,3 91,3 95,1 83,6
s Code_v1 or Code_v2 80,2 87,4 95,9 95,1 97,2 88,2
Deliveries
=5.-NO-DATAR Verificar-os-poligones-com-NO-DATA-/ NULL & Od
Definir-as-regras-de-topologia-para-a feature-dataset {revision). Definir-para-cada- :1
fegture-asseguintesregras:
6.-Topologyn «» Nogapst On
* — No-overlapsn
H
= 7. -Dissolvex Verificar-que-a-numero-de-paligonos-do-dissolve-é-igual-ac-da-featurs-original -1 Dn
Fazerjgin-atabela-de-cor &ncia-e-verificarg rea-de-cad i : i
8. Verificar-dreas it >=-gue-o-valor-da-tabela.-Excluir-os- pullgarlus -de-fronteira- [;mglwm cam 8 EIH
guadricula).q
n
=
=9, Verificar-distinciash Not-implemented.n O
21
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RESULT:

U Unprecedent
level of detail
and
coverage.

O Highest
cartographic
quality

O EXTERNAL
OVERALL

ACCURACY
90,5%

O 385 field
samples
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©GMV-SKYSOFT 2013

Abu Dhabi
Habitat Map

Mapsheet 01

Location Diagrams

s
[ w 2
Resol osm
by GUV-SKYSOFT
© MV SKYSOFT 2013
|
g INNOVATING SOLUTIONS
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FORESTRY MAPPING

O Over 25 mill trees in plantations
O Maintain them while reducing costs of:

V Irrigation (i.e. ground water ; o -
g (i.e.g ) Pan-sharpened to 0,5 m WV-2 and 3 images

) ¥ g - . -
TN T N \ cUE - V- A4
\ : NSy \ o ] R s s ¥ 8N% N

vV Monitoring (i.e. traditional practices)

U Automatic extraction of tree crowns
+ Manual refinement in certain areas

U Gedatabase:

=  Above 21,000 ha

= 2500 plantations, c. 5 mill trees:
- Crown parameters
- Vegetation health

-> Species identification (acc. 74%) ‘==

N Pooc Heakh 7
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I Maum Heaith uy
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EAD Forestry: Vegetation Condition ]

Mod

{3,590 Trvas)

ate

based on Normalised Difference Vegetation Index (NDVI)

NOTE: NOVI is directly related to photosynthetic activity.
Thus, higher NDVI indicates more vigorous vegetation,
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I 0.037900 - 0.150000
[10.150001 - 0.219000
[ 0.219001 - 0.291000
I 0.291001 - 0388000
I 0.338001 - 0.721100

32 - Prosopis juliflora — Null Defoliation

o 33 - Salvadora persica— Null Defoliation
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ArcGIS GDB with relational DBMS including

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Oeds B x|o 0o b 1ea585 v EERERE e g
QAN -0 K@ /B M 0oL
 Land use/cover om0
Eoos8 =

= = layers
= [ TerrestrialFieldWork

terrestrial habitat map s

Representation: M
9 11100-Fringing reef

>
yoress §l] | orereo & |

(J Fauna and Flora species

O Photographs

17000-Deep sub-tid|
° ° ° @ O LandCover
 Categories descriptions
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CHALLENGES

Show we could produce a groundbreaking baseline, and DO IT FAST!!!

- implement a robust and sophisticated WORKFLOW

= ensure QUALITY along the production chain (thematic, structure, geometric)
—> stick to a very tight CALENDAR, with monthly deliveries

— Different technical specifications per class

- Requirement for overall accuracy above 85%

- handle very large datasets
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LESSONS LEARNT

Factors explaining the successful implementation of a sophisticated workflow:
-> Previous experience

-> Local partners: daily contact with client, bring in regional knowledge

- Input (satellite) data

-> Bottom-up approach in the definition of the technical specifications

—>Technological level of the client
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IMPACT & FUTURE WORK

Abu Dhabi’s Habitats Map
- New and improved modeling capacity for environmental decision-making, e.g.:
U Identify new areas needing protection
L Refine current protection boundaries
L Perform assessments, e.g.:
O Environmental Impact
O Monitoring evolution and changes
( Ecosystem services

L CO2 stocks (blue carbon)
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THANK YOU FOR YOUR ATTENTION!!

Ana Sebastian AND Antonio Araujo

Payload Data Processing and
Applications Business Unit /Remote
Sensing Services and Applications
Division

asebastian@gmv.com

Photo credits:

* Nautica
B i www.gmyv.com
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As requested by the organisation it is authorised to distribute
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