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1. Motivation and background

pastoralism is the heart and soul of mountain socio-ecological
systems

pastoral systems NCP’s: habitat creation and maintenance, food and
feed, and supporting identities (Dean et. al 2021)

grasslands/agricultural areas: ~ 30% in EU, 80-95% in the Alps Vitesse e verdissement
|

¥ Lente —————— > Rapide N
CAP payments devoted to maintain ecological value and cultural afi;{(;o” A

Nice

landscape & Integrated Administration and Control System (IACS) :

Kilométres 210

Checking Of Compliance measure [Sources fond de carte: Esri, USGS. NOAA - ght: Arthur Bavle, Univ. G ble Alpes. Univ, Savoic Mont Blane, CNRS, LECA
mowing and grazing detection using eo data is receiving a great

attention in the last years (fitting, drops, ML, thresholds, accuracy
~50-90% S1/S2 accuracy)
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1. Motivation and background

widespread greening processes at alpine
scale deriving from the interaction of climate
change and land-use change
(intensification in lowlands and

abandonment in medium-high elevations)
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1. Motivation, background and study area

widespread greening processes at alpine
scale deriving from the interaction of climate
change and land-use change
(intensification in lowlands and
abandonment in medium-high elevations)

Aosta Valley

- 3000 Km2

- mean elevation 2100m asl

- mean snow melt in late April

- <1800 m asl: mowing

- >1800 m asl: rotational grazing
schemes (variable stocking density)

- 95% cows

- 2-3mowing/grazing events per year
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e permanent grasslands (meadow and pastures) mapping
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. On the distribution and productivity of mountain grasslands in the Gran
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A remote sensing approach to map productivity in mountain
grasslands, Gran Paradiso National Park, NW ltaly

¢ mowing & grazing detection
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2. Methods

Sen4CAP

Sl (increases in interferometric coherence time
series) S2 (NDVI time series drops + decreasing
rate)

output @ parcel level

m  # mowing events

B mMowing events dates

m confidence level

De Vroey et al. 2021: 58% true positive 42% false
positive (S1, grazing-mowing) & confidence level >
0.8 high precision

IT implementation: CREOdias
(https://creodias.eu/-/sen4cap)

‘ sendcap

= séntinel for common agricultural policy:

Seasons
Site name Short name Edit Enabled
Season name Seasonstart  Season mid Seasonend  Enabled

rrrrr

“Sen4Alps”

S2 NDVI: mowing/grazing events as
deviations from undisturbed phenology
change detection approach
output @ pixel level

m  # mowing events

m  mMowing events dates

m confidence level

output aggregated @ parcel level
gee and R
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2. Methods: “Sen4Alps” workflow
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2. Methods: “Sen4Alps"” workflow
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S2 L2A ndvi timeseries & filtering according to sen2corr SCL (~20/25 clear-sky data Mar-Nov)
gapfilling (max gap 25 days): linear interpolation 5d timestep

fitting: double logistic (phenopix R package, Filippa et al. 2015)

mowing/grazing event detection: ndvi drop fixed threshold

LO output

O O O O O

fitting accuracy: Obs vs Pred (R2, slope, intercept)
Used (boolean) / # use / Time use

NDVI drop (use intensity)

Perturbation index [sum(abs(diff(obs))]
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2. Methods: “Sen4Alps” pixel-raster-parcel upscaling

Filter step 1a Filter step Tb »maps masked Filter step 2 » maps masked step 2
R2 > 0.85 — Perturb>5&dem <2000 masl __~» time window check

0.75 < slope < 1.1

-0.1 <intercept < 0.1 Include highly perturbed, low Layer recalculation + composite

elevation meadows

Filter step 3 »maps masked step 3
Slope > 35°

Dem > 2700 m asl
Raster2Polygon (i.e. parcel)

N pixels

N used plxe!s TOT grasslands surf:
N unused pixels 104k ha
Classification

Classified area (%) Classified surf:
Confidence level 87k ha
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3. Results

o Sen4CAP
o Sen4CAP - Sen4Alps comparison
m number and dates of mowing/grazing events

m spatial distribution

o Sen4Alps: accuracy assessment perspectives




3. Results: Sen4CAP

mowing events #
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e >50% surface with 4 events




3. Results: Sen4CAP - elevation subsets & mowing dates distribution

mowing #, 638-Pascolo polif TO-PAS mowing #: 4 - 638-Pascolo polif T0O-PAS
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e 4 events @ high elevation (>2000m)
e unreliable dates(e.g. 1st use ~ TApr @2000m)
e inconsistent dates~elevation




3. Results: Sen4CAP - confidence flag effect

mowing #, 638-Pascolo polif T0O-PAS

B 4
| 3
| 2
g = 1
g confidence flag > 0.7 =m0
. — | -

>2000m  1000-2000 m < 1000 m >2000m  1000-2000m < 1000 m

no conf. flag conf. flag: 0.7

e reduction of 3&4 events

e reduction of the “classified” surface
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3. Results: Sen4CAP - Sen4Alps comparison
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3. Results: Sen4CAP - Sen4Alps comparison

mowing #: 2 - 638-Pascolo polif T0O-PAS mowing #: 2- 638-Pascolo polif T0-PAS

B < 1000m B < 1000m
£ 1000-2000 £ 1000-2000
= > 2000m
— 1.0ct
- 1Ju & ’
o
8
— 1.Apr
T

= > 2000m

350
l
350
|

300
I
300

250
|
250
|

200
|
200
1

doy

150
l
150

100

100
|

50
|

50
|

— 1.0ct

— 1.Jul

= 1.Apr

1st 2nd 1st 2nd

Sen4Cap Sen4Alps



3. Results: Sen4CAP - Sen4Alps comparison: spatial distribution #events




3. Results: Sen4CAP - Sen4Alps comparison: spatial distribution #events

e Sen4CAP: 4 events @ parcel level




3. Results: Sen4CAP - Sen4Alps comparison: spatial distribution #events

e Sen4CAP: 4 events

e Sen4Alps: mainly 1-2 events (3-4 only stables surroundings) & coherent altitudinal distribution




3. Results: Sen4CAP - Sen4Alps comparison: spatial distribution dates (Ist event)

. Jan
B reb
. Mar
[ Apr
| May
[ Jun
. Jul

M Aug

e mowing dates spatial distribution

e approximately 1500-2500 m asl



3. Results: Sen4CAP - Sen4Alps comparison: spatial distribution dates (Ist event)

B an
B reb
B Mar
] Apr
] May
] Jun
B Jul

M Aug

e Sen4CAP: incorrect timing (too early) & e Sen4Alps: correct timing (May-Jul) &
incoherent altitudinal and spatial patterns altitudinal distribution & coherent spatial
patterns
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3. Results

o Sen4CAP
o Sen4CAP - Sen4Alps comparison
m number and dates of mowing/grazing events

m spatial distribution

o Sen4Alps: accuracy assessment perspectives
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3. Sen4Alps: accuracy Jun, 17th

assessment perspectives
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3. Sen4Alps: accuracy assessment

300
|

perspectives

R2=0.77 °
rmse= 19.83
®mae= 11.37

250
|

Visual detection on NDVI trajectories (>2k pixels) 3 n= 2359
Metric Use/noUse # events E g e .
s il
Accuracy 0.90 0.58 SR
” I \. I I I
Recall (false negative) 0.91 - f0 150 200 250 300
Observed events (doy)
Precision 0.72 -
F1-Score 0.80 0.69*

* F1-Score computed for first event (the most frequent)
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4. conclusions and future perspectives

o Sen4CAP preliminary results in mountain areas are not extremely satisfying

o Sen4Alps, complementary mountain tailored method, results seems more promising

o further validation (independent datasets) and comparison is still needed

o given the impact that the application of these methods can have on control systems
and CAP payments, further developments and validation dataset collection and
sharing is needed

o call for a cooperative effort
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3. Results: Sen4CAP - elevation subsets & mowing dates distribution

mowing #, 638-Pascolo polif TO-PAS mowing #: 2 - 638-Pascolo polif TO-PAS
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3. Results: Sen4CAP - confidence flag effect

mowing #: 2 - 638-Pascolo polif T0O-PAS
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3. Results: Sen4CAP - data source effect

all codes
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