
�geoland�geoland

Dirk Wascher, 
Gerard Hazeu, 
Michiel van Eupen, 
Berien Elbersen & 
Anne von Door

High Nature Value & Cultural High Nature Value & Cultural 
Landscapes in EuropeLandscapes in Europe

Application of Remote Sensing for Agri-Environmental Indicators



High Nature Value and Cultural Landscapes in Europe �geoland�geoland

OverviewOverview

� Geoland 2

� CIS Agri-Env Objectives

� High Nature Values (HNV)

� Cultural landscapes

� Conclusions



High Nature Value and Cultural Landscapes in Europe �geoland�geoland

GeolandGeoland22
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Core MapppingService: Euroland

Land Cover & Land use (EUROLAND): At local scale, 
EUROLAND produces VHR Urban Atlas inventory 
and change, with 22 classes at 0.25 ha MMU, 
according to the new Urban Atlas specification 
approved by DG REGIO in November 2007, on 
several tens of European cities. At continental scale, 
it produces over Europe and demonstration sites HR 
Land Cover inventory and change with 21 classes 
plus 4 Forest classes and Forest Density at 1-5 ha 
MMU.



High Nature Value and Cultural Landscapes in Europe �geoland�geoland

Biogeophysical Parameters (BioPar): BioPar
produces in near real time and off-line a series of 
biogeophysical parameters describing the continental 
vegetation state, the radiation budget at the surface 
and the water cycle. The biogeophysical parameters 
are derived mostly with MR and LR data, at a global 
or continental scale; the time frequency of product 
update is on the order of 1 - 30 days.

Core MapppingService: BioPar
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Seasonal & Annual Change Monitoring (SATChMo): 
SATChMo operates at continental scale: 

(i) a VHR/HR Area Frame Sampling over permanent 
samples representative for all European and African
environmental / ecological conditions for annual
statistics of land cover & land cover change; 

(ii) complete MR continental coverage of seasonal and 
annual vegetation parameters to produce land cover
change and agricultural land use. Time frequency:    
3 - 12 months.

Core MapppingService: SatchMo
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GeolandGeoland22

The production chain of agri-environmental
indicators is compatible with the geoland2 
structure
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CIS CIS AgriAgri--EnvEnvObjectivesObjectives

The AgriEnv CIS develops services aiming at evaluati ng 
the impact of agriculture on the environment and th e 
effectiveness of Agri-Environmental Measures (AEM).  
These services are related to:

• The agriculture state and trends 
• The farming pressure on water and soil resources 
• The contribution of agricultural land use changes to 

sustainability in terms of impacts on biodiversity and 
landscapes
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CIS CIS AgriAgri--EnvEnvObjectivesObjectives

20 agri-environmental indicators split into 6 
services:
• Service AE -01: agricultural state
• Service AE -02: agricultural trends
• Service AE -03: pressures of farming on water
• Service AE -04: pressures of farming on soils
• Service AE -05: biodiversity
• Service AE -06: landscape
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CIS CIS AgriAgri--EnvEnvObjectivesObjectives

Service AE -05: Biodiversity
‘Percentage of HNV farmland’, ‘HNV land use change’,
and ‘Landscape coherence’

Service AE -06: Landscape

‘Change of landscape closeness/openess’, ‘Change of 
land use diversity’, ‘Change of landscape heritage’
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CIS CIS AgriAgri--EnvEnvObjectivesObjectives

� Execution of the final step of the 
production chain :
– Production of the indicators by combining:

� Agricultural landcover maps
� Statistical data
� Ancillary data

� Development of a web server for the 
dissemination of the indicator maps
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AgriAgri--Environmental ObjectivesEnvironmental Objectives

� WP1: Users review

� WP2: Service definition

� WP3: Development of the production chain

� WP4: Implementation of the selected indicators

� WP5: User training

� WP6: Coordination
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CIS CIS AgriAgri--EnvEnvObjectivesObjectives

Location: 

4 demonstration sites 
in European                                                     
countries 
EU-08
EU-09
EU-10
EU-15
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AgriEnvAgriEnv Services: Services: examplesexamplesof of BioParBioParproductsproducts

Colored composition of Spot 4 data over 
the Rhine – Groene Woud site, Spring

2009

BP-11 - Green Cover Fraction mosaic
over the Rhine – Groene Woud site, 

Spring 2009
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SM-13 Start of vegetation 2008

SM-13 DurationSeason 2008

BP-10 MERIS Monthly
Green Cover Fraction

Dec. 2008

Aug. 2008

Mar. 2008
AgriEnvAgriEnv Services: Services: examplesexamplesof of BioParBioParproductsproducts

Adour Garonne
Phenology

Phenology
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CIS CIS AgriAgri--EnvEnvObjectivesObjectives

� Data availability for the 3 
acquisitions periods:
– Sensors: Spot 4, 5, Rapid-Eye
– Interaction with CMS BioPar

� Some delays:
– The panchromatic band (10 m 

spatial resolution) has not been 
provided for all Spot-4 scenes  
The projection specified by 
AgriEnv has not been respected 
for each EU site

– Bulgarian site has been refused 
by ESA in 2009
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CIS CIS AgriAgri--EnvEnvObjectivesObjectives

• Biodiversity: HNV relies 
on presence of semi-
natural features, 
intensity of land use (link 
to BP-11)

• Landscape: relies on 
processing of landscape 
metrics and their 
temporal changes + 
ancillary data

BP-11
HR biophysical products
SPOT, Formosat
Every 2-3 months / 2008
(T0+4)
< 50 m Same
Pilot Areas Validated and user accepted 
in
GSE SAGE and within the
FARMSTAR operational service.
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High Nature Value Farmland (HNV)High Nature Value Farmland (HNV)
HNV:

1. Farmland with a high 
proportion of semi-natual
vegetation cover (LC)

2. Farmland with a mosaic of 
low intensity agriculture 
and natural structural 
elements (LE)

3. Farmland supporting rare 
species or a high 
proportion of Eurpean or 
World populations (FB)
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JRC & EEA

Paracchini et al. 2008
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HNV Share of Farmland: Data needsHNV Share of Farmland: Data needs

HNV reference material2

National expertise and 
HNV reference 
material to define local 
thresholds1,2,3

Database containing semi-
natural (point, line, 
area) features2

Agricultural parcels (mask 
from SM-03)1

NDVI 1

LANMAP2 (Mucher et al. 
2006)1,2,3

Ancillary data

Land cover (SatchMo 03 
or EL-01)1,2,3

Geoland2 data

National/RegionalEuropean
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Normalised Difference Vegetation Index (NDVI) 

This index is used to measure and 
monitor plant growth and vegetation. 
The index can also be used to identify 
levels of productivity as it shows a 
consistent correlation with plant 
productivity. It is assumed that the 
higher the productivity, the more 
intensive the land use is, the less 
probably is the presence of 
HNVfarmland.

HNV Share of Farmland: Data needsHNV Share of Farmland: Data needs

Yellow equals low biomass 
while green equals high biomass 
(Price & Price 2009)



High Nature Value and Cultural Landscapes in Europe �geoland�geoland

HNV Share of farmlandHNV Share of farmland
HNV type 1 (presence and 
quality of semi-natural 
features )

1. Select all features of interest; point line 
and polygons

2. Calculate per LANMAP unit the quantity 
of all selected features. 

3. Convert 2) for point and lines to area by 
multiplying with an average width/size 
per feature.

4. Calculate per LANMAP unit the quality of 
all features. For lines expressed as 
average length of line features per 
LANMAP unit .

5. Classify both maps based on HNV 
reference information per LANMAP unit

6. Combine HNV2-AREA and HNV2-
QUALITY
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HNV type 2a
(Intensity of land use)

For the considered EU site, read 
the product SM-03 

Read the shapefile delineating the 
geographical unit (LANMAP):

1. Calculate per LANMAP unit 
the NDVI based on agricultural 
classes as proxy for intensity (e.g. 
Price and Price, 2009
2. Set thresholds and classify 
each LANMAP unit
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HNV type 2b 
(land use mosaic)

1. Calculate per LANMAP 
unit the landscape metrics 
Contagion and 
Juxtaposition

2. Define thresholds per 
region and classify each 
LANMAP unit.

Final HNV score
1. Calculate the final HNV 

score (combination of 3 
HNV types) and 
categorize the landscape 
types.

2. Store the results End for 
the EU site
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High Nature Value Farmland (HNV)High Nature Value Farmland (HNV)
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Landscape Openness Landscape Openness -- ClosednessClosedness
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Landscape Openness Landscape Openness -- ClosednessClosedness
Dutch National 
Landscapes that 
are characterised 
by a core quality of 
'openness', this 
quality will decline 
as municipal 
development plans 
are implemented 
(source: Nieuwe 
Kaart van 
Nederland, 2006).
In Natuurbalans 
2008
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• determine the land use 

• define the grey (urban) and 
green (forest, trees, hedges) 
lines

• convert the length of 
elements 

to an area covered

• aggregate the green or 
grey 

elements/classes per 
LANMAP2

• reclassify of the grey or 
green 

into openness classes

• combine green/grey open-
ness into one indicator

• repeat for another time 
step

• examination of changes
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Landscape Openness Landscape Openness -- ClosednessClosedness

Thames Valley 
landscape and 
fringes around 
Mapledurham
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Landscape Openness Landscape Openness -- ClosednessClosedness

Thames Valley 
landscape and 
fringes around 
Mapledurham
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Thank you
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ConclusionsConclusions
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ConclusionsConclusions

• HR data to cover linear, punctual data and grassland 
types

• Further development of ancillary data sets for landscape 
types and recreational functions;

• Closer collaboration between European scientists and 
national/regional data holders;

• Different and more policy-oriented reporting 
mechanisms


