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Irish grassland

Primary land cover or 92% of AAU
Very diverse
Very dynamic
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Irish grassland
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Climate warming from managed grasslands cancels the cooling effect of carbon sinks in sparsely grazed and natural
grasslands
https://www.nature.com/articles/s41467-020-20406-7/figures/1
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Irish grassland

Currently, there’s no existing spatial data on where
very intensive farms are.
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Paddock mapping

Rotational grazing in paddocks is a strong indicator of very intensive management.

— Paddock is a fenced subdivision of a field.

Usually temporary fencing, but can be stable

" Paddocks rotated in sequence " over t|me
-~ ™ :
’En Size is variable = herd size x daily allowance /
grass cover

Example: (100 cows x 26 kg per cow) /1,400 kg/ha = 1.85 ha paddocks
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Paddock mapping
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Methodology - Datasets

b
OSI Prime 2 polygons Sentinel 2 MSI images
Providing base objects Spectral data
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Methodology — Processing chain
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If %omultimodal imagesdor a FOI is > thresheldifegm2a%miabel = paddocks

Pate+—Unimodal Pate 2: Multimodal
o

- | =
o = ]
1 - _| = @ -
s - S =
a o

s — - —

= B B T T | T L= T l I . -

0.20 0.30 0.40 0_50 0 40 0.50 0.60

mﬂ-detest{data mod@=1 method="ACR" B=588 lrwsun=-Inf unnsun=Inf

xtractlD P Date "Ménth T " Year T d'va u L sam[)le size Class
subme thod=NUL [exachittbds t0l=NULI20ital 2=NULL 5|rr1|:|51 zeahULL  alpkss=NULL, usu
Extract_1000016 2017 2017 '0.342 116 U
nMC=NLULL , BMC= \HU[a&_lOOOOls 2017 6 2017 0.2 116 U
Extract_1000016 2017 9 2017 0.3 116 U
Extract_1000016 2017 9 2017 0.742 116 U
Extract_1000016 4 2018 0.045 116 M

Ameijeiras-Alonso, J., Crujeiras, R. M., &R:ldrlgu:-z Casal,
A.(2021). multimode: An R Package for Mode Assessment.
Journal of Statistical Software, [9A49), 1-32.
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Results — Preliminary study

Wavelength G R RE1 RE2 RE3 NIR NIR SWIRT  5WIR2

S-2 Band 3 4 5 6 7 8 8a 11 12 NDRE NDVI
M=U 63.3% 70.4% B0D9% 754% B14% 74.4% B0.4% T77.9% 81.9% 71.7% 724%
YoM = 40% 71.9%  79.4%  B0.9% B0.4% B2.9% B34% 79.4% 749% B09% B5% 80.4%

%M =35%  76.9% 859% 81.9% 804% 81.4% 83.9% 804% T739% 78.9% 86.5% 83.4%
%M >=30%  80.1% 834% 779% Ted% 829% B64% 79.9% 759% Te4% 88.1% 85.4%
%M =25%  B34% B79% 774% Te9% 799% B84% T764% T734% 754% 87.6% 87.9%
%M =20%  B34% 878% 774% Te9% 7o4% BBA% 764% 734% 734% 87.6% 87.9%
%M =15%  85.4% B86.9% o683% T04% 725% B74% T724% 673% 67.3% 813% 86.4%

Highest OA per band (column) highlighted in bold. Best overall is highlighted in bold.
G: green band; R: red; NIR: near infrared; RE: red edge; SWIR: shortwave infrared; M: no. multimodal images, U no.
unimodal images. %M: percentage of multimodal images. ® ,/
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Results — National map
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>1 million fields nationally
>20 million individual images

304,570 fields labelled paddocks
Approx. 43% of fields mapped were classed
as paddocks.

Density map (expected counts) up to 26 fields
per km?

Golden Vale and surrounding Mid-West
Region captured well, as well as smaller
intensive districts elsewhere.

ISCRAES 2022

Paddock density
# fields with paddocks /km 2

- High : 26

- Low: 0
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Results — National map
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Results — National map

1. Persistent/permanent multimodality due to other LC features (scrub/ scattered
trees). Mitigation: exclude fields with high % multimodal.

2. Multimodality due to impermanent LC feature (seasonal flooding). Mitigation:
Exclude winter months.

Example field with high likelihood of detection for
multimodality

3. Unimodal even where paddocks occur.
Mitigation: Use other bands/ thresholds. Use S1 data.
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Summary

Paddock management a good proxy for farming intensity

Using multimodality testing provides a high accuracy
estimate of where paddock management occurs in

lreland

Testing of multimodality requires readily available
datasets (Prime2, Sentinel 2) and does not require
training of models

While overall accuracy is high, there are spatial variations
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