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Global Land Objectives :

1.  Production of Biophysical Variables

2. Hot-Spot Monitoring (land cover change)
3. Sentinel-2 Global Mosaics




Building on European expertise

Land
Monitoring

50+ industry partners
250+ experts
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Land
Monitoring

products available at 1km every ten days with world coverage
products available Ft 300m every ten days with world coverage

BIOPHYSICAL PRODUCTS

Vegetation
Energy
Water

Cryosphere

P

product (Land cover) at 100m (currently Africa)

Validated

Documented |
External review 1
Free |
Continuity ensured

Theme

Variable

Spatial Resolution

Moderate
100m

Vegetation

Land Cover

From coarse to medium resolution

Theme

Variable

Spatial Resolution

Coarse Medium
>=1km 300m

Fraction of photosynthetically active radiation
absorbed by the vegetation

Fraction of green vegetation cover

Leaf Area index

Normalized Difference Vegetation Index

Vegetation Condition Index

Vegetation Productivity Index

Dry Matter Productivity

Burnt Area

Soil Water Index

Surface Soil Moisture

In
development

Energy

Land Surface Temperature

Top Of Canopy Reflectance

Surface Albedo

!

Downward Short- and Longwave Fluxes at the
surface

In
development

Water

Water Bodies

Lake Surface Water Temperature

Lake Water Quality

Cryosphere

Lake Ice Extent

Snow Cover Extent

Snow Water Equivalent

Non-gridded products

Theme

Variable

Rivers and Lakes

Water

Water Level
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Product: NDVI, VCI/VPI .
Status: Operational

* Description:
* Normalized Difference Vegetation Index is an
indicator of greenness of the biomes

* \egetation Condition Index and Vegetation
Productivity Index assess the vegetation by
referencing the current value to long-term statistics

* Product Specifications:
* Sensor SPOT-VGT, PROBA-V, (Sentinel-3)
* Collection 1km V2 1999-NRT
* Method max_NDVI 10 days
Collection 300m V1 2014-NRT
* Method max_NDVI 10 days
* In preparation: 1km V3, 300m V2

* Method ANT (angular normalization) 10 days

* Accuracy:
* 0.05: not possible to assess
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Vegetation status (FAPAR)




Product: Soil Water Index
Status: Operational

* Description:

* Soil Water Index quantifies the
moisture condition at various depths
in the soil, driven by precipitation
and via process of infiltration

* Product Specifications:
* Sensor Metop-ASCAT, (Sentinel-1)
* Collection 0.1° V3 (2007-NRT)

* SWI: using two-layer balance
model, provides surface state flag

* SWI10: average over 10 days for
each 8 depths

* In preparation:
* Collection 1km daily SSM and SWI
through merging with Sentinel-1
* Accuracy:

* 0.08 m3/m3
[GCOS 0.04 m3/m3]

Vegetation Health Index (VHI)
January 2017

METOP-AVHRR

WGS84, Geographic Lat/Lon
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Land Cover Characteristics

Product: Land Cover 100m
Status: Operational

* Description:

* Map land cover types and their changes, with
proportional estimates for continuous field
layers

* Product Specifications:
* Sensor PROBA-V, (Sentinel-2)

¢ Collection 100m V1

¢ Africa continent 2015,
18 discrete classes, 4 continuous layers

* 11000 Training samples at 10m

e Random Forest classifier, decision tree
integrating external layers

* In preparation: Collection 100m V2

* Global coverage -> 80K training samples

* Improved accuracites, UTM zone projection
e Changes over Africa (2015-2017)

* Regional 20m maps




100m Global Land Cover Layer from 100m Global Land Cover Layer from

1 Copernicus Global Land Service I Copernicus Global Land Service
@pentCUS for Africa 2015 @pe(nlcug for Africa 2015

+

100m Land Cover Classification L B < Cover Fraction Layer Composite
with 14 classes for of Forest, Shrubland and Grassland

Africa 2015 X showing the Natural Vegetation in Africa

Legend
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Product: Lake Water Quality
Status: Demonstration

* Description:

 Surface Reflectance : Top-level variable
from which are deduced turbidity and
trophic state

* Lake turbidity : Water Framework
Directive indicator of ecological status

* Trophic state : trophic classification
predicted from dynamics in the biomass
of aquatic vegetation (Chla).

* Product Specifications:
* Domain: Global (~1000 selected lakes)
* Projection: Lat-Long/WGS84
* Pixel size: 1km & 300m
» Sensor: MERIS (archive), S3-OLCI (NRT)
* Time resolution: 10 days

Lake Kyoga (GLBL0O0000013)

20080601

Trophic State Index



Lakes and reservoirs Water Level

Product: Lakes and Reservoirs Water level
Status:

* V1 (Jason-3 only) pre-operational,

* V2 (Jason-3 + Sentinel-3a) demonstration

Product Specifications:
* Parameter: water height w.r.t geoid (m)

* Domain: Global (limited to a set of
lakes)

* Sensor: Jason-3, Sentinel-3a
* Time resolution: 1-to-28 days
* Latency: 2-days after decade

* Accuracy: 5to 15cm

. Bl b oy A .
H E 1 T 1
gl 1Y to%g! L L .
21 1 v - ¥ad s 3
2 Tohy 1 *
st - %
54 | O 1 i | ] 1
2 ] 2 g 3 2 2 3 2 g T,
H 1 | : 1 o ] E E

(opermicus R @, |



Product: River Water level
Status: Pre-operational

* Description: Water height w.r.t geoid
where altimeters cross rivers

* Product Specifications:
* Parameter: water height w.r.t geoid
(m)
* Domain: Global
* Sensor: Jason-3, Sentinel-3a,
* Time resolution: 10 or 28 days
* Latency: 2 days after decade
* Accuracy: 10 to 50cm




Vegetation

Land .
B i CSE (Senegal) & CREAF (Spain)
Uses FAPAR for fodder biomass
monitoring in Sahelian rangelands
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2 ACF NGO (Senegal)

~ Uses DMP anomalies for pasture
: - _monitoring
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http://sigsahel.info

Spotlight on users

ICPAC (Kenya) FAO / eLeaf (Italy / NL)
Uses NDVI to monitor protected area’sin ~ Uses LC100 for water productivity
IGAD management (WaPOR)
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http://fao.org/in-action/

remote-sensing-for-water-productivity/en/
GeoVille GmbH (Austria)
Derives Start of Wet Season indicators
from SWI

ARC-LRN (S-Africa)
Uses NDVI for drought monitoring

http://mesasadc.org
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Uses LAI, fAPAR, NDVI to evaluate Uses VCI (dry dekads) to predict maize Uses SWI for Agricultural monitoring
monitoring of rangelands yield in Zimbabwe o

Number of Dry Dekads (%)
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3 Rangelands cover sbout 82% of Moroccan
drylands. Mbire
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http://hg.mesasadc.org:8080/EMMA/emma

| find the Global Land Service products, based on PROBA-V, really useful for developing environmental indicators for
decision makers in Namibia. We look forward to the Service going the extra mile and introducing online processing
facilities.
Peter Erb, National Director, SASSCAL, Namibia
SASSCAL centres are supported by the Federal Ministry of Education & Research, Germany

We regularly use Global Land’s products for evaluating trends and deviations in growing seasons across multiple years.
Often combined with Sentinel data for crop classification, monitoring crop phenology, and flooding. For instance in the
context of the ESA-funded TIGER project for water resource management in Africa.

; C. van der Sande, NEO B.V. (private company), the Netherlands
£z


http://hq.mesasadc.org:8080/EMMA/emma
http://hq.mesasadc.org:8080/EMMA/emma

Land
Monitoring

| Field work

Two Inter-ministerial
teams go on drought
assessment tour
around the country

Rainfall- Anomaly Vegetation-VCI
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Validating of Drought
indices with field work
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Report presented to
the Ministers at
Parliament.

Declare drought / No
drought

Credit: Drought service NFP- Esther Jansen, Met Dept, Botswana



@ Hot Spot Monitoring(HSM) - Objectives

I\/Iol;fi]:odring * To produce Land Cover and Land Cover Change maps (LC/LCC) and related indicators over
specific Areas of Interest (AOI) using high resolution satellite data (from 1m to 30m)

| * To answer to ad-hoc requests within the domain of the sustainable management of natural
resources

— * To complement the near real time global monitoring service at low resolution

To support EU funded projects or related policies with priority in biodiversity conservation
and rural / social development sectors
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Hot Spot

Land
Monitoring
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! COPERNICUS - LAND COVER CHANGE Explorer

Greater Virunga

PRESENT
LANDCOVER B
LEGEND

789504 HA (20.18%)
789480 HA (20.18%)
136983 HA (3.5%)
50594 HA (1.29%)
17137 HA (0.44%)
5479 HA (0.14%)
289 HA (0.01%)

57676 HA (1.47%)
35950 HA ( o)
26774 HA (0.68%)
10201 HA (0.26%)
7564 HA (0.19%)
6811 HA (0.17%)

SHRUB CROPS SMALL e 694380 HA (17.75%)
275957 HA (7.05%)

191163 HA (4.89%)

186269 HA (4.76%)

109490 HA (2.8%)

82934 HA (2.12%)

10886 HA (0.28%)

63210 HA (1.62%)
293 HA (0.01%)
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Preparation of Analysis Ready Data
Cloud free composites

Geographic & Temporal composites

S Sentinel 2B (source: ESA) koplerDICLIJIS
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GLOBAL LAND COMPONENT
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GLOBAL LAND COMPONENT

Land
vontorine - Products used in Bulletins distributed to wide audiences

EU27: Well-advanced hardening and no frost kil <o far

Crop Monitoring in Europe
MARS BULLETIN Vol 21 No. 1 (2013)
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Land
Monitoring

GLOBAL LAND COMPONENT

Technical User Groups ‘
Establishing ‘Global Land Bbservation Requirements’
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LOBAL LAND COMPONENT - evolution

Land i

~Menione Moving to: High resolution land products and on-the-fly processed products
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GLOBAL LAND COMPONENT -

evolution

Land
Monitoring

GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

|

INDUSTRY, INNOVATION 1 0 REDUCED
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ACTION BELOW WATER

Base support for addressing Sustainable Development Goals

GENDER CLEAN WATER
EQUALITY AND SANITATION

RESPONSIBLE
GONSUMPTION
ANDPRODUCTION
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PARTNERSHIPS
FOR THE GOALS @

@ SUSTAINABLE

DEVELOPMENT

GALS
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Supporting specific user communities

Observatories on
forest/water/urban/agriculture
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https://land.copernicus.eu/global/
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