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1.

Starling Service overview

Starling Service provides unbiased forest cover monitoring from imaging satellites for companies
looking to make the right decisions and meet the promises outlined in their forest conservation
policies.
It is a monitoring package over commodities production Landscapes, including:
- A Basemap: the reference layer locating forest classes,
-

Monitoring Reports: updates featuring evolution of the forest cover across time,
Summary Dashboards: regular overviews about all areas monitored by a given customer.

Starling Service is available globally. Starling V.1.0 tackles palm oil related deforestation. Some
specific regions in Malaysia and Indonesia are immediately available as described in the map below.
Other commodities can be contemplated on an ad-hoc basis.

Figure 1 - Pre-produced areas - status April 20th, 2017.

1.1

The Basemap

The Basemap is the reference layer. It displays:

1

1

-

Optical satellite images (less-than-a-year-old at the moment of the creation ), called “imagery
layer”;

-

Digitalized map (gathering features extracted from the optical satellite images).

In case of limited archive availability, the Basemap can include older data.
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The delivered Basemap (imagery and digitalized map) is fully updated every three years. In-between,
every year:
-

The imagery layer is updated on a best effort basis,
Any reported forest cover change is aggregated and integrated into the digitalized map.

The optical satellite images used in the imagery layer may be collected at different points in time. As a
result, in dynamic areas, “border” effects can be observed. Cutlines between the images of the
imagery layer are provided, together with the acquisition date of each image.
The digitalized map features 8 classes:
- Forest, containing dense natural forest, sparse natural forest, mangroves and their possible
-

relative rivers,
Oil-palm plantation, gathering palm oil trees identified thanks to the interrow and the tree

-

crown clearly recognizable at 1.5m resolution,
Other plantation, containing plantation areas covered by acacia, rubber, etc.
Bare soil, low vegetation and cropland, encompassing croplands, areas with low or without

-

any vegetation, as well as areas where the soil may have been prepared for future plantations
(with no evidence of tree yet),
River, gathering rivers wider than 10m,

-

Water body, including lakes, basins, canals bigger than 1ha,
Settlement, such as small villages,

-

Missing information, combining clouds, clouds shadows and possibly steep slopes shadows.

As an option, riparian areas can be drawn on the Basemap. They can be directly forwarded by the
customer to Airbus Defence and Space, or drawn by Airbus Defence and Space on the Basemap. In
this last case, the customer should provide the relevant riparian buffer width in respect of the
applicable regulation.
Intact forest landscapes, sourced from Green Peace and al. can also be overlain, as is, over the
Basemap at no extra cost.
Basemap specifications are:

Digitalized Map
Classes

Optional features

Forest; oil-palm plantation; other plantation; bare soil, low
vegetation and cropland; river; water body; settlement;
missing information
-

Riparian areas
Intact forest landscapes, sourced from Green Peace
and al.

Analytics

Key figures
- Percentage occupied by each class
- Surface occupied by each class

Projection

UTM (WGS 84)
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Overall Classification Accuracy Target

90% over the full Landscape or over a new AOI

Max. Tolerated Missing Information

10% over the full Landscape (due to cloud cover
constraints)

Min. Mapping Unit

1ha for all classes, except for settlement (5ha)

Imagery Layer
2

Optical satellite source

SPOT 6 / SPOT 7

Product Resolution

1.5m

Cloud Cover

<10% (calculated over the entire Landscape)
Clouds and clouds shadows are classified as “missing”

Incidence Angle

25°

Band Combination

Blue, green, red and near-infrared

Radiometric Processing

Atmospheric and light corrections (reflectance) to ensure
aesthetics finishing. Dehazing.

Geolocation Accuracy

10m CE 90 specification

Geometric Processing

Ortho (no mosaic) -- UTM (WGS 84)

Pixel Depth

8 bits

2

2

Deliverables
Format

2

-

PDF including the imagery layer, the digitalized map,
and analytics
Streaming (ArcGIS Online) including the imagery
layer (4 band), the digitalized map, and the analytics
Digital Copy, including the imagery layer in DIMAP
V2 JPEG 2000 (Regular) 4 bands pansharpened, as
well as the digitalized map (in shapefile format) and
the analytics

Difficult areas may utilize satellite imagery with an increased cloud cover (up to 25%) and/or angle (up to 30°) and/or be
sourced from other satellites. Manual selection strives to minimize these effects and to composite imagery in order to secure
10% max. missing information overall.

5

1.2

Monitoring Reports

The Monitoring Report is a map displaying the forest cover change, i.e. when a change happens from
the forest class to a non-forest class (bare soil, plantation, settlement…).
The Monitoring Reports are featuring:
- All new changes that have been confirmed during the previous period,
-
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All changes that have been already reported over the last year (in a different color).

Each time a new optical or radar image is collected, the forest cover extent is mapped, broken down
into squares of 10 x 10m, and compared to the previous situation. When a change happened twice or
more, it is considered as confirmed. It switches then to the ‘forest cover change’ class.
The worst case frequency update for the imagery is 24 days, thanks to the systematic acquisitions of
Sentinel-1a and -1b. In the current configuration, it means that in the best case, a forest cover change
is reported 25 days after it was detected from the first time. Optical satellites are also adding extrarevisit upon cloud coverage and resource availability, and can contribute to reduce this latency.

Monitoring Reports specifications are:

Digitalized Map
Classes

Confirmed forest cover change map

Analytics

Key figures
- Surface of forest cover change
4
- Trend (reported as green, amber or red)

Projection

UTM (WGS 84)

Overall Classification Accuracy Target

80% over the full Landscape or over a new AOI

Max. Tolerated Missing Information

10% over the full Landscape

Min. Mapping Unit

1ha for all classes
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For Landscapes / estates that are monitored for one year or more. For more recent Landscapes / estates, access is given to
all information created since the monitoring started. Access to historical information beyond creation date can be provided upon
feasibility study and is subject to quotation.
4
The surface of forest cover change measured during the monitoring period is compared to the historical average of
deforestation surface over the area. When this surface is below the standard deviation, the indicator is green; when it is above
the standard deviation, the indicator is red – amber in between.
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Imagery Used (Not Delivered)
Main Optical Satellite Sources

SPOT 6 / SPOT 7, Landsat-8, Sentinel-2, KazeoSAT-2

Radar Satellite Source

Sentinel 1a and 1b

Deliverables
Formats

On-demand Evidence

1.3

-

PDF and statistics (% of surface of forest loss)
Streaming (ArcGIS server)
Digital Copy in shapefile format

Upon request, and submitted to uplift, it is possible to
activate a satellite in order to get a very high resolution
optical image specifically collected over the area. The
image will be < 25° and less than 5% cc.

Summary Dashboards

To ease understanding of change at a larger scale, information about all areas monitored by a given
customer are aggregated into a Summary Dashboard. It features:
-

The country of the area,
The reference name given by the customer to the area,

-

The surface of the area,
The proportion and surface of forest within the area,

-

The proportion and surface of deforestation within the forest part of the area.

Deliverables
Formats

-

PDF, featuring a spreadsheet
Streaming (ArcGIS server)
Digital Copy in shapefile format
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2.

Ordering Starling Products

2.1

Step #1: defining an area of interest

Starling Service is readily available over several Landscapes (see Figure 1). Users can order Starling
Products over a full Landscape or frame it to a sub-part of it, for instance over one or a few estates. In
this last event,
-

A quick validation of the shape of the area of interest is done by Airbus and a buffer of
minimum 500m is recommended;

-

Users will be given the opportunity to give the name of their choice to this area of interest to
ease the use of Starling Service within their internal operations and processes.

Starling Products can also be requested over areas that are not yet under monitoring – subject to
feasibility study and quotation.
Users can send us their area of interest as a shape- or a KMZ-file. Alternatively, they can enter
coordinates in the way they prefer in the Starling Request Form.
The minimum order amount is € 5,000; the minimum area of interest is 25 sq.km. It can be split across
multiple areas of interest.

2.2

Step #2: selecting a monitoring frequency and a subscription term
5

Users can define the frequency they want between monthly, monthly during the fire season , quarterly,
bi-annually, and yearly. By default, the frequency is set up on a quarterly update. Areas outside the
pre-produced Landscapes (see Figure 1) and other frequencies are submitted to feasibility study and
may be subject to uplift.
The minimum subscription is set up for one year. A discount applies in case of multi-year subscription.

2.3

Step #3: choosing a deliverable format

Starling Products are delivered in three different formats.
- The PDF is an ideal rapid overview. No specific knowledge in mapping or Geographic
Information System (GIS) is required.
-

The Streaming is good for immediate browsing and zooming within the area. A basic
experience in Google Earth / Google Maps is sufficient to utilize primary functionalities as no
specific software is required to explore the geospatial component of Starling Products.
Advanced users can also perform their own statistics and analyses, select the layers they

5

The fire season lags from June to October.
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want to display or compare, and even export the link to their own GIS software if they wish
so.
-

The Digital Copy is indicated for people looking to carry out further high precision postprocessing or analysis on Starling Products. It requires a Geographic Information System, a
good geospatial knowledge, as well as a sufficient storage capacity due to the file size of
satellite imagery.

By default, Basemaps, Monitoring Reports and Summary Dashboards are always delivered as PDF.
Users can choose an additional delivery format amongst Streaming and Digital Copy at no extra cost.
If they wish to receive the three formats (PDF, Streaming and Digital Copy), an uplift applies.
The choice of a given format applies to all Starling Products: Basemap, Monitoring Reports and
Summary Dashboard.
If ‘Streaming’ is selected, users will be requested to send us a detailed list of internal Starling users
with the following information: first name, last name, job role, email address and country of all users
that should get access to Starling Service.

2.4

Step #4: selecting the relevant licensing option

Users can select the licensing conditions that are better matching their needs between Internal and
External End-User Licence Agreement.

Internal
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External

End-User

Is a legal commercial business
entity, including branches and
offices regardless of their country
(50% financial link)

Can be a company or a group of
companies (list of entities validated
by Airbus Defence and Space)

Installation on
laptops, internally

20 seats (login / password) for
Streaming
Unlimited internally for the Digital
Copy and the PDF

Unlimited number of seats for the
End-User
Unlimited internally for the Digital
Copy and the PDF

Work / extract
features from
Starling Products

Use Starling Products (whether
Streaming, Digital Copy, PDF) to
create extra features for internal
use, e.g. count, measure, analyze,
derive metrics, add HCS on top….

Use Starling Products (whether
Streaming, Digital Copy, PDF) to
create extra features, count,
measure, analyze, add HCS on top
and display the outcome externally
(external audience view only, no
download, no commercial use)

Sharing the
information
externally for
transactional
purposes (other

Yes, strictly limited to display on
screens during physical meetings
for the Streaming / Digital Copy /
PDF
Summary Dashboards in full or

Unlimited for the Streaming / as a
screenshot for Digital Copy / PDF.
The external audience can view
only, no download, no commercial
use (publication / reuse of this info

Such as Google Earth or ArcMap.
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Internal
commercial
businesses up and
down the value
chain)

extracts can be shared as PDF with
other commercial businesses up
and down the value chain, provided
they are bound by the same
confidentiality as the End-User and
that each line of the dashboard is
linked to the relevant AOI.

External
by external audience submitted to
approval by Airbus Defence and
Space and End-User)

Sharing the
information for media
purposes

Yes, as grading / analytics (“there
have been 3% of deforestation over
my concession in 2016”)

Unlimited for the Streaming / as a
screenshot for Digital Copy / PDF.
The external audience can view
only, no download, no commercial
use (publication / reuse of this info
by external audience submitted to
approval by Airbus Defence and
Space and End-User)

Sharing the
information
externally for
transparency/
reporting (NGO /
Gov)

Yes, strictly limited to display on
screens during physical meetings
for the Streaming / Digital Copy.
The PDF deliverables can be also
transmitted to NGO / Gov provided
they are bound by the same
confidentiality as the End-User.

Unlimited for the Streaming / as a
screenshot for Digital Copy / PDF.
The external audience can view
only, no download, no commercial
use (publication / reuse of this info
by external audience submitted to
approval by Airbus Defence and
Space and End-User)

2.5

Options

2.5.1

On-demand evidence

Upon feasibility analysis, and submitted to uplift, users can request the collection of a new very high
resolution satellite image over their area. The image will be < 25° and less than 5% cc. It will be
delivered the same format as the one selected in step #3.
2.5.2

Historical information

Access to historical information can be provided upon feasibility study and is subject to quotation.
2.5.3

External information

Riparian areas can be drawn on the Basemap. Users can forward them directly to Airbus Defence and
Space, or request Airbus Defence and Space to draw them on the Basemap. In this last case, the
customer should provide the relevant riparian buffer width in respect of the applicable regulation.
Intact forest landscapes, sourced from Green Peace and al. can also be overlain, as is, over the
Basemap at no extra cost. This option is subject to availability of the Intact Forest Landscapes dataset
over the area of interest
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3.

Using Starling Products

3.1.

Content along the subscription

3.1.1.

The Basemap
st

The Basemap is refreshed with imagery collected until October 1 . The update is fully done every
three years. Please refer to part 1.1 for further details. At the moment of the subscription, the user is
given access to the freshest available version of the Basemap. If any Basemap refresh or full update
is released during the subscription, access to it is automatically granted in the format that was
selected when placing the order.
3.1.2.

Monitoring Reports and Summary Dashboards

The Monitoring Reports are featuring:
-

All new changes that have been confirmed during the previous period,
7
All changes that have been already reported over the last year (in a different color).

Summary Dashboards are edited with Monitoring Reports.
For example, in May 2016 a user subscribes to a quarterly monitoring over a Landscape that is
monitored since 2014. At the moment of the subscription, he is given access to:
- The refreshed Basemap of October 2015,
- The Q1 2016 (April) Monitoring Report, featuring quarterly changes since April 2015.
Along the subscription, he receives:
-

A new Monitoring Report in July 2016, featuring changes since July 2015,
The refreshed Basemap in November 2016,

-

A new Monitoring Report in October 2016, featuring changes since October 2015,

-

A new Monitoring Report in January 2017, featuring changes since January 2016,
A new Monitoring Report in April 2017, featuring changes since April 2016.

In total, the user receives 5 Monitoring Reports and 2 Basemap refresh.
3.1.3.

Available information throughout the subscription

The content made available during the subscription is fully maintained until the end of the subscription.
For example, if the subscription is lasting several years, access to information since day 1 is given and
kept available at all time of the contract duration.

7

For Lanscapes / estates that are monitored for one year or more. For more recent Landscapes / estates, access is given to all
information created since the monitoring started. Access to historical information beyond creation date can be provided upon
feasibility study and is subject to quotation.
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3.2.

Delivery timeframes and protocols

For areas already available in Starling Service (see Figure 1), delivery timeframes are:
-

8

Typically within 24h after order confirmation for the Basemap, (working days, working hours ).
When the Basemap is refreshed, the update is delivered to all users that subscribed to this
AOI within the following month, i.e. November.

-

Within the first five days of the relevant month for Monitoring Reports and for Summary
Dashboards. For example, in case of quarterly subscription, change reports are delivered
within the first five days of January, April, July, and October.

The Streaming deliverable format is sent as a URL via email to the users. The PDF and the Digital
Copy are uploaded to an FTP; downloading details are sent to the users via email. The files are
available for download during 30 days.

3.3.

Quick product start

3.3.1.

PDF File

When opening the PDF file, users have access to the following information:
- Product name, id, and location, as well as the reference name users have given to this area
-

-

Basemap:
o The digitalized layer with corresponding legend and figures (number of hectares and
o

% of surface occupied by each class),
The satellite imagery layer used to generate the Basemap, illustrated in RGB color

o

Metadata:


Product source: ID, date, sensor and resolution for all images used to
generate the Basemap;



Product information: global surface, projection name, product code, version,
production date, copyrights and credits;



Product validation: accuracy for all classes and overall accuracy (see 4 for
more details on Starling quality)

Monitoring Reports:
o

The digitalized layer with corresponding legend and figures (number of hectares for
each change class and trend of the forest cover change along the year, illustrated with
9

o

a colored dot (red, amber and green depending on the severity of the forest change )
Metadata:


Product information: global surface, projection name, product code, version,
production date, copyrights and credits;



Product validation: accuracy for all classes and overall accuracy (see part 4
for more details on Starling quality)

8
9

From Monday to Friday, 9:00 AM to 5:00 PM Paris Time.
See note 4 for more details about color code meaning.
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-

Summary Dashboard gathering information and statistics about all the areas to which a given
user subscribed.

The PDF is designed for an A4 printing.
3.3.2.

Streaming

In case Streaming delivery has been selected, users will receive a URL with authentication access to
visualize Starling Products over their areas of interest. The web page will open directly on their
products and users will be able to use all functionalities proposed by the ArcGIS Web Application.
For example, over a Landscape, the products will be displayed as below on
Figure 2.

Figure 2 - Streaming access - Example on the ACEH Basemap product.

The main functionalities are:
- Search by location name (on the top-left of the interface),
-

Select the products to display,
Display / hide legend or figures,

-

Select another background,

-

Swipe between two layers to visualize changes easily,
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-

Measure area or distance,
Set bookmarks to save places and locations.

They are illustrated in the following figures.

Figure 3 - Illustration of 4 dynamic functionalities (bottom menu): legend display, layers selection, background
selection and measures.

Figure 4 - Swipe function (here between the digitalized map and the imagery layer).
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Figure 5 - Bookmark tool (“Zoom 2” selected).

The Streaming format is compatible with IE (v.11 and above), Mozilla Firefox (v.38.3 and above), and
Chrome (v.55.0 and above).
3.3.3.

Digital Copy

The Digital Copy includes imagery source in DIMAP V2 JPEG2000 (Regular) 4 bands pansharpened
as well as the digitalized features and optional external data in shapefile format.
The digitalized layers are compressed in a zip file.
The Basemap file contains:
- The digitalized layer in shape file format with name: <SITE NAME>_Basemap<YYYY>,
-

The ArcGIS symbology layer with colormaps named BasemapSymbology.lyr for the Basemap
product,

-

In the assembly folder: the assembly layer in shapefile format with name : <SITE

-

NAME>_Basemap<YYYY>_assembly,
In the external folder: the external data (if any) in shape file format with name: <SITE
NAME>_ExternalData.
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Figure 6 - Digitalized layer pack for the Basemap Product.

The Monitoring Report file contains:
- The digitalized layer in shape file format
-

with name : <SITE NAME>_Monitoring

<YYYY>_Q<1:4>,
The ArcGIS symbology layer with colormaps named MonitoringSymbology.lyr for the
monitoring product.

Figure 7 - Digitalized layer pack for the Q1 Monitoring Product.

The Digital Copy format is compatible with Arcmap (v.10.3 and above).
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4.

Starling quality

The products are validated to meet the quality target using photo-interpretation. The target for the
overall accuracy of the producer’s classification is:
-

90% for the Basemap,

-

80% for the Monitoring Reports.

The validation protocol is based on a stratified random sample of points (one stratum per class)
depending on a-priori probability of risk for each class.
The sampling design for accuracy assessment follows the good practices described by Olofsson et al.,
2014 (Pontus Olofsson 2014) and the Food and Agriculture Organization of the United Nations (FAO
2016). The recommendations encompass three major components:
-

The sampling design, i.e. how many points of control should be taken and where,
The response design, i.e. how to extract concretely these points from the maps,

- And the analysis, i.e. how to display the quality / not quality results in a confusion matrix.
Each control point is systematically observed by an operator to generate the ‘producer accuracy’ for
each class.
The performance of the classification is indicated in a confusion matrix and results are displayed in the
Product Validation section of the PDF file.
If the overall accuracy reached the target accuracy, the Basemap is validated. Otherwise corrections
are applied for each class that are not matching the target accuracy.
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5.

Definitions

Accuracy:
- Producer’s accuracy is the proportion of area that is reference class j and is also class j in the
map.
-

User’s accuracy is the proportion of the area classified as class i that is also class i in the
reference data.

-

The overall accuracy is the proportion of area classified correctly (e.g. something reported as
‘forest’ on the map is ‘forest’ on the ground.

AOI: Area of interest.
Basemap: is the reference layer locating forest classes.
Digital Copy: is a geospatial file containing Starling Product information to be stored locally and
opened with a specific geo-information software or application.
Digitalized map: is a layer of the Basemap or the Monitoring Report gathering features extracted from
satellite images.
Estate: is a boundary of a plantation.
GIS (Geographic Information System): is a specialist system designed to capture, store, manipulate,
analyze, manage, and present spatial or geographic data.
Imagery layer: is the layer of the Basemap gathering optical satellite images.
Intact forest landscapes (IFL): are an unbroken expanse of natural ecosystems within the zone of
current forest extent, showing no signs of significant human activity and large enough that all native
biodiversity, including viable populations of wide-ranging species, could be maintained. Although all
IFL are within the forest zone, some may contain extensive naturally tree-less areas, including
grasslands, wetlands, lakes, alpine areas, and ice. This definition builds on the definition of Frontier
Forest that was developed by WRI (Bryant et al., 1997).
Landscape: an area that concentrates several palm oil production estates and that is readily available
in Starling Service.
Monitoring Reports: are regular updates featuring evolution of the forest cover across time.
Optical satellite: is a satellite collecting pictures of the Earth thanks to an instrument operating similarly
to a hand held camera. Optical satellite imagery are easy to interpret but limited by cloud coverage.
PDF (Portable Document Format): is a file format used to present Starling Products in a manner
independent of application software, hardware, and operating systems.
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Radar satellite: is a satellite collecting pictures of the Earth by sending a signal and collecting back the
way it is reflected on Earth surface. Radar images are less easy to interpret than optical images, but
they can penetrate through heavy cloud cover.
Riparian zone or riparian area: is the interface between land and a river or stream. Riparian is also the
proper nomenclature for one of the fifteen terrestrial biomes of the Earth. Plant habitats and
communities along the river margins and banks are called riparian vegetation, characterized by
hydrophilic plants.
Streaming: is a protocol enabling to visualize Starling Products on a screen and to query it without this
content being stored locally. It requires internet connection.
Summary Dashboards: are regular overviews about all areas monitored by a given customer.

