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High Nature Value (HNV) farmland has been defined as “those areas in Europe
where agriculture is a major (usually the dominant) land use and where
agriculture sustains or is associated with either (i) a high species and, (ii)
habitat diversity, (iii) or the presence of species of European conservation
concern, or all” (European Environment Agency; 2004).

High Nature Value farmland(HNVf)

The conservation status of high nature value farmland is insufficiently known,
but case studies indicate serious biodiversity decline. The main threats are
intensification and abandonment (EEA, 2004; Hazeu et al. 2014).

High nature value farmland comprises hot spots of biodiversity in rural areas
and is usually characterised by extensive farming practices. Its conservation
value was acknowledged in the EU Regulation on rural development (EC
1257/1999).

WHAT ?

WHY !



Project Objectives

I. Estimate the potential distribution and area of HNV farmland in
Ireland using indicators such as stocking density and semi-
natural habitat cover based on existing national-scale datasets.

II. Investigate the use of remote sensing methods to identify HNV
areas

III. Develop a farm-scale decision support tool to guide on-farm
assessment of HNV status and produce user-friendly support
(online resources). It will also define and explain priority
characteristics of, and threats to, selected case study areas of
HNV farming systems.

IV. Profile the socio-economic characteristics of HNV farming
systems in Ireland.
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Satellite: SPOT 7

Bands

Blue (450 – 525 nm)

Green (530 – 590 nm)

Red (625 – 695 nm)

Near-infrared (760 – 890 nm)

Acquisition date: 23-11-2014

Footprint: 60 km × 60 km

Enhancement type: Orthorectified

Satellite data used



 Complex landscape

 Lowlands with intensified farms

 Sloppy semi-natural uplands

 Forest cover

 High hills

 Varied farm size

 Availability of field sampling data

 548 validated farms for HNV status

 62 HNV farmlands

 Availability of satellite data (Landsat 8, IRS-P6, and SPOT7)

Comeragh Mountains
Waterford



Comeragh mountains

Data: SPOT 7, 7-10-2014



Comeragh mountains

Data: SPOT 7, 23-11-2014



Overall methodology to identify and map HNV
farmlands with remote sensing images

 Image segmentations based on farm boundaries

 Simplify the image into meaningful pixel groupings (i.e., segments/objects)

 Region-based category, where image objects are generated according to

a certain homogeneity criteria of the spatial object (shape, colour, texture

etc)

 Multiresolution Segmentation of the image using eCognition software

 Classify HNV farms using fieldwork scores as ground-truthing data

 Produce a map of the probable extent and distribution of HNV farmland



Image segmentations based on farm boundaries-

eCognition software

o Scale (Low weightage)

o Colour (High weightage )

o Texture (Moderate weightage)



Object based-Classified map



Pixel based-Classified map

As we increase the spatial resolution of image the intra-class variation increases and
this property of class uniformity is broken leading to very poor performance



Test Site-1

SPOT 7, Comeragh Mountains-

Lowlands



Image segmentations based on farm

boundaries



Classified map



Test site-2

SPOT 7, Comeragh Mountains-

Uplands



SPOT 7, Comeragh Mountains-

Uplands





Identification of HNV farms

Auxiliary layers for enhancement of output and validation

 NIR bands (SPOT-7, landsat-8, and LISS-3) to create vegetation index layer

 LPIS data

 Ground truth data etc

Based on indicators like

 Intensity of land use

Presence of semi-natural habitats

Presence of land use mosaics (diversity in land use) and

by excluding the non-HNV lands like built-up areas, water

bodies, bare rocks, beaches, infrastructure and forests



Final output and Accuracy assessment

 HNV map at parcel level: It would give a greater degree of confidence in the

output

 Final HNV status map at townland scale: Parcels will be aggregated to

townland scale will also allow for the introduction of other, complementary

datasets that can improve classification accuracy

The accuracy testing of this task will be two-fold.

 548 field parcel data information collected as ground truth

 An expert group will also be used to test the accuracy of the methodology.





Major segmentation criteria

The scale parameter is an abstract value to determine the maximum
possible change of heterogeneity caused by fusing several objects.

 The scale parameter is indirectly related to the size of the created objects.

 The heterogeneity at a given scale parameter is directly dependent on the object
size. Homogeneous areas result in larger objects, and heterogeneous areas
result in small objects.

 Small scale number results small objects, lager scale number results in larger
objects. This refers to Multiresolution image segmentation.

Color is the pixel value;

Shape includes compactness and smoothness which are two geometric
features that can be used as "evidence."

 Smoothness describes the similarity between the image object borders

 Compactness describes the "closeness" of pixels clustered in an object



Shadow removal by pixel matching Different field shape and size

Issues in developing rule set



Exact identification of HNV
farmlands

Issues in developing rule set

Difference between lowland and
upland farms



Expected output

 Working to develop a ruleset that can be apply to Comeragh

mountains for HNV identification

A similar ruleset with more parameters for the entire country

Methodology development with Spot data

 HNVf identification based on HNV probability not on field

boundary



Your Suggestion and
Feedback

Thanks..


