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Table S1. Grassland types according to from Canton Aargau data on agricultural land use in 2017.
	Agricultural land use – grassland sub-category
	Grassland type
	Characteristics

	Artificial Meadows
	Artificial meadows
	Part of crop rotation systems. 
Grass for no longer than 5 years.
High mulching, no limitations for mowing.

	
	Artificial meadows - grass production
	

	
	Other artificial meadows 
	

	Permanent Meadows
	Extensively used meadows
	Mowing at least once a year.
The earliest cut-off date: 15 June, 1 July, 15 July.
Autumn pasture under favorable soil conditions allowed from 1 September to 30 November.
The mown grass should be removed, mulching is not allowed.
Wet meadows: maximum 1 mowing per year, minimum 1 cut per 3 years, not earlier than 1 September; no pasture.

	
	Less intensively used meadows
	

	
	Meadows along rivers
	

	
	Permanent meadows
	

	
	Hay meadows
	

	
	Other grass areas
	

	Permanent Pastures
	Extensively used pastures
	Only pasture, grazing at least once a year.
Cleaning cuts allowed.
No feeding in the pasture.
Mulching and use of machines prohibited.
Mind. 8 years in the same location.

	
	Region-specific pastures (BFF)
	

	
	Region-specific grass areas, non-pastures (BFF)
	

	
	Other pastures (pastures bordering 
on the farm)
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Table S2. Accuracy of grasslands identification for pixel- and parcel- based classifications. For pixel-level accuracy assessment only pixels overlapping the cantonal agricultural land use dataset was taken into account. Pixel-based results are given as number of pixels multiplied by 1000. Parcel-based results are given as number of parcels.
	
	
	Agricultural land use

	
	
	Grass
	Non-grass
	Row 
total
	User 
accuracy
	Commission 
error

	Standard-pixel
	Grass
	182276.4
	15674.5
	197950.9
	92.1
	7.9

	
	Non-grass
	119950.2
	270264.0
	390214.2
	69.3
	30.7

	
	Column total
	302226.6
	285938.5
	588165.1
	
	 

	
	Producer accuracy
	60.3
	94.5
	
	
	 

	
	Omission error
	39.7
	5.5
	
	
	 

	
	Overall accuracy
	76.9
	 
	 
	 
	 

	
	
	
	
	
	
	

	
	
	Grass
	Non-grass
	Row 
total
	User 
accuracy
	Commission 
error

	Optimized-pixel
	Grass
	201987.1
	19442.6
	221429.7
	91.2
	8.8

	
	Non-grass
	100239.5
	266495.9
	366735.4
	72.7
	27.3

	
	Column total
	302226.6
	285938.5
	588165.1
	
	 

	
	Producer accuracy
	66.8
	93.2
	
	
	 

	
	Omission error
	33.2
	6.8
	
	
	 

	
	Overall accuracy
	79.7
	 
	 
	 
	 

	
	
	
	
	
	
	

	
	 
	Grass
	Non-grass
	Row 
total
	User 
accuracy
	Commission 
error

	Standard-shrunken-parcel
	Grass
	21790
	1070
	22860
	95.3
	4.7

	
	Non-grass
	21147
	27245
	48392
	56.3
	43.7

	
	Column total
	42937
	28315
	71252
	
	 

	
	Producer accuracy
	50.7
	96.2
	
	
	 

	
	Omission error
	49.3
	3.8
	
	
	 

	
	Overall accuracy
	68.8
	 
	 
	 
	 

	
	
	
	
	
	
	

	
	 
	Grass
	Non-grass
	Row 
total
	User 
accuracy
	Commission 
error

	Optimized-parcel
	Grass
	25333
	2288
	27621
	91.7
	8.3

	
	Non-grass
	17604
	26027
	43631
	59.7
	40.3

	
	Column total
	42937
	28315
	71252
	
	 

	
	Producer accuracy
	59.0
	91.9
	
	
	 

	
	Omission error
	41.0
	8.1
	
	
	 

	
	Overall accuracy
	72.1
	 
	 
	 
	 

	
	
	
	
	
	
	

	
	
	Grass
	Non-grass
	Row 
total
	User 
accuracy
	Commission 
error

	Optimized-shrunken-parcel
	Grass
	24622
	1406
	26028
	94.6
	5.4

	
	Non-grass
	18315
	26909
	45224
	59.5
	40.5

	
	Column total
	42937
	28315
	71252
	
	 

	
	Producer accuracy
	57.3
	95.0
	
	
	 

	
	Omission error
	42.7
	5.0
	
	
	 

	
	Overall accuracy
	72.3
	 
	 
	 
	 




Table S3. Relative accuracy of mowing detection: comparison of number of mowings between the reference experiment (optimized-shrunken-parcel) and the remaining experiments.
	
	
	Optimized-shrunken-parcel
	
	

	
	Number of mowings
	0
	1
	2
	3
	4
	5
	6
	7
	Raw total
	User accuracy

	Optimized-pixel – aggregated to parcels
	0
	4789
	1233
	213
	42
	5
	1
	0
	0
	6283
	76.2

	
	1
	656
	5326
	1813
	292
	33
	1
	0
	0
	8121
	65.6

	
	2
	23
	349
	3608
	1417
	186
	11
	0
	0
	5594
	64.5

	
	3
	1
	10
	117
	1726
	682
	49
	2
	0
	2587
	66.7

	
	4
	0
	0
	0
	24
	519
	139
	10
	0
	692
	75.0

	
	5
	0
	0
	0
	0
	3
	79
	6
	0
	88
	89.8

	
	6
	0
	0
	0
	0
	0
	0
	4
	0
	4
	100.0

	
	7
	0
	0
	0
	0
	0
	0
	0
	1
	1
	100.0

	
	Column total
	5469
	6918
	5751
	3501
	1428
	280
	22
	1
	23370
	

	
	Producer accuracy
	87.6
	77.0
	62.7
	49.3
	36.3
	28.2
	18.2
	100.0
	
	

	
	Overall accuracy
	68.7
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Number of mowings
	0
	1
	2
	3
	4
	5
	6
	7
	Raw total
	User accuracy

	Optimized-pixel – aggregated to shrinked parcels
	0
	5375
	1101
	181
	40
	6
	0
	0
	0
	6703
	80.2

	
	1
	751
	6007
	1328
	149
	26
	0
	0
	0
	8261
	72.7

	
	2
	49
	552
	4468
	1090
	104
	6
	0
	0
	6269
	71.3

	
	3
	2
	23
	237
	2342
	571
	28
	1
	0
	3204
	73.1

	
	4
	1
	1
	5
	66
	771
	126
	7
	0
	977
	78.9

	
	5
	0
	0
	0
	4
	7
	130
	10
	0
	151
	86.1

	
	6
	0
	0
	0
	0
	0
	0
	5
	0
	5
	100.0

	
	7
	0
	0
	0
	0
	0
	0
	0
	1
	1
	100.0

	
	Column total
	6178
	7684
	6219
	3691
	1485
	290
	23
	1
	25571
	

	
	Producer accuracy
	87.0
	78.2
	71.8
	63.5
	51.9
	44.8
	21.7
	100.0
	
	

	
	Overall accuracy
	74.7
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Number of mowings
	0
	1
	2
	3
	4
	5
	6
	7
	Raw total
	User accuracy

	Optimized-parcel
	0
	4968
	961
	121
	19
	0
	0
	0
	0
	6069
	81.9

	
	1
	450
	5486
	971
	98
	7
	0
	0
	0
	7012
	78.2

	
	2
	44
	445
	4352
	624
	51
	0
	0
	0
	5516
	78.9

	
	3
	7
	23
	295
	2632
	268
	9
	0
	0
	3234
	81.4

	
	4
	0
	3
	10
	124
	1071
	59
	0
	0
	1267
	84.5

	
	5
	0
	0
	2
	4
	31
	205
	2
	0
	244
	84.0

	
	6
	0
	0
	0
	0
	0
	7
	20
	0
	27
	74.1

	
	7
	0
	0
	0
	0
	0
	0
	0
	1
	1
	100.0

	
	Column total
	5469
	6918
	5751
	3501
	1428
	280
	22
	1
	23370
	

	
	Producer accuracy
	90.8
	79.3
	75.7
	75.2
	75.0
	73.2
	90.9
	100.0
	
	

	
	Overall accuracy
	80.2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Number of mowings
	0
	1
	2
	3
	4
	5
	6
	7
	Raw total
	User accuracy

	Standard-shrunken-parcel
	0
	90
	14
	0
	0
	0
	0
	0
	0
	104
	86.5

	
	1
	406
	187
	19
	0
	0
	0
	0
	0
	612
	30.6

	
	2
	999
	779
	262
	20
	2
	0
	0
	0
	2062
	12.7

	
	3
	1306
	1444
	790
	215
	17
	0
	0
	0
	3772
	5.7

	
	4
	1060
	1650
	1365
	577
	125
	8
	0
	0
	4785
	2.6

	
	5
	605
	1179
	1336
	931
	322
	44
	1
	0
	4418
	1.0

	
	6
	216
	623
	862
	835
	403
	70
	4
	0
	3013
	0.1

	
	7
	83
	184
	350
	414
	283
	78
	6
	0
	1398
	0.0

	
	8
	9
	41
	109
	139
	102
	35
	5
	1
	441
	

	
	9
	1
	5
	21
	30
	25
	12
	4
	0
	98
	

	
	10
	0
	1
	1
	3
	3
	0
	1
	0
	9
	

	
	11
	0
	1
	0
	1
	0
	0
	0
	0
	2
	

	
	Column total
	4775
	6108
	5115
	3165
	1282
	247
	21
	1
	20714
	

	
	Producer accuracy
	1.9
	3.1
	5.1
	6.8
	9.8
	17.8
	19.0
	0.0
	
	

	
	Overall accuracy
	4.5
	
	
	
	
	
	
	
	
	













Table S4. Correspondence between GMI categories and agricultural land use types for various analysis approaches. The marginal agricultural land use types were not included. AM – artificial meadows, EUM – extensively used meadows, LIUM – less intensively used meadows, PM – permanent meadows, EUP – extensively used pastures, OP – other pastures (pastures bordering on the farm).
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	GMI

	
	Agricultural land use type
	not mown
	low-late
	medium-late
	high-late
	low-early
	medium-early
	high-early

	Optimized-pixel – aggregated to parcel
	AM
	10.1
	9.6
	11.7
	0.1
	11.8
	46.3
	10.3

	
	EUM
	26.2
	42.1
	21.3
	0.0
	7.1
	3.2
	0.1

	
	LIUM
	18.0
	41.0
	33.6
	0.0
	4.9
	2.5
	0.0

	
	PM
	26.6
	16.7
	9.1
	0.0
	20.2
	25.7
	1.6

	
	EUP
	67.1
	18.7
	3.2
	0.0
	8.5
	2.5
	0.0

	
	OP
	60.5
	18.2
	3.2
	0.0
	12.8
	4.8
	0.3

	
	
	
	
	
	
	
	
	

	
	
	GMI

	
	Agricultural land use type
	not mown
	low-late
	medium-late
	high-late
	low-early
	medium-early
	high-early

	Optimized-pixel – aggregated to shrunken parcel

	AM
	9.5
	9.6
	12.1
	0.3
	9.1
	45.6
	13.8

	
	EUM
	21.8
	43.0
	27.9
	0.1
	4.1
	3.0
	0.0

	
	LIUM
	10.9
	36.5
	45.0
	1.9
	2.4
	3.3
	0.0

	
	PM
	24.0
	17.0
	10.2
	0.1
	16.1
	29.9
	2.7

	
	EUP
	66.9
	18.4
	4.1
	0.0
	7.2
	3.4
	0.0

	
	OP
	58.2
	19.6
	3.7
	0.0
	11.7
	6.4
	0.5

	
	
	
	
	
	
	
	
	

	
	
	GMI

	
	Agricultural land use type
	not mown
	low-late
	medium-late
	high-late
	low-early
	medium-early
	high-early

	Optimized-parcel
	AM
	9.1
	10.2
	10.2
	0.4
	7.5
	44.2
	18.4

	
	EUM
	26.1
	41.0
	25.8
	0.2
	2.8
	3.9
	0.2

	
	LIUM
	17.2
	37.3
	39.8
	0.8
	1.6
	3.3
	0.0

	
	PM
	26.2
	19.8
	10.5
	0.1
	11.0
	28.2
	4.1

	
	EUP
	65.9
	22.2
	4.4
	0.0
	4.8
	2.5
	0.2

	
	OP
	58.6
	23.3
	5.6
	0.0
	5.7
	6.3
	0.3

	
	
	
	
	
	
	
	
	

	
	
	GMI

	
	Agricultural land use type
	not mown
	low-late
	medium-late
	high-late
	low-early
	medium-early
	high-early

	Optimized-shrunken-parcel
	AM
	8.4
	9.2
	10.5
	0.4
	6.4
	44.8
	20.3

	
	EUM
	19.6
	42.6
	30.9
	0.3
	3.0
	3.4
	0.2

	
	LIUM
	7.8
	37.3
	47.5
	1.8
	1.4
	4.1
	0.0

	
	PM
	22.5
	18.8
	10.9
	0.1
	11.0
	31.6
	5.1

	
	EUP
	65.3
	22.1
	4.7
	0.0
	4.2
	3.4
	0.3

	
	OP
	55.1
	24.1
	6.1
	0.0
	6.4
	7.7
	0.6

	
	
	
	
	
	
	
	
	

	
	
	GMI

	
	Agricultural land use type
	not mown
	low-late
	medium-late
	high-late
	low-early
	medium-early
	high-early

	Standard-shrunken-parcel
	AM
	0.1
	0.9
	5.0
	4.4
	0.1
	8.8
	80.8

	
	EUM
	0.6
	3.1
	20.4
	19.9
	0.6
	14.9
	40.4

	
	LIUM
	0.5
	2.1
	20.6
	18.5
	0.0
	12.2
	46.0

	
	PM
	0.5
	2.6
	12.4
	9.1
	0.3
	15.3
	59.8

	
	EUP
	0.9
	6.0
	29.3
	14.4
	1.7
	19.8
	27.8

	
	OP
	1.2
	5.5
	25.6
	14.6
	0.9
	17.1
	35.1



Table S5. Correlations between differences in numbers of mowing events (between the reference experiment – optimized-shrunken-parcel and the remaining experiments) and selected environmental variables. Insignificant correlation p-values are italic. OSP – Optimized-shrunken-parcel, OP – Optimized-parcel, OPxP – Optimized-pixel – aggregated to parcel, OPxSP – Optimized-pixel – aggregated to shrunken parcel, SSP – Standard-shrunken-parcel.
	
	
	Environmental variables

	
	
	Parcel area
	Tree fraction
	Mean elevation
	Mean slope

	Examined analysis approach
	OSP – OP
	-0.02
	0.05
	0.03
	0.03

	
	OSP – OpxP
	-0.02
	-0.04
	0.00
	-0.08

	
	OSP – OpxSP
	0.00
	-0.06
	-0.04
	-0.09

	
	OSP – SSP
	-0.06
	-0.03
	-0.04
	-0.04




