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Supplemental Table 1. Climate and edaphic models compared to predict proportional % herbaceous C4 cover (relative to herbaceous C3 and C4 cover) in Australia. Models were ranked using AIC values, ∆AIC is the difference between the model’s AIC and the lowest AIC of the candidate set. Mean RMSE was calculated using 10‐fold cross‐validation where the original dataset was randomly split ten times between a training data set (90% of plots) and a testing dataset (10% of plots). The best model is denoted with an asterisk*
	Model
	Mean RMSE % ± sd
	R2
	AIC
	∆AIC

	slrain1+maxtx+PHC+SND+AWC*
	27.8±2.0
	0.7
	108413.1
	0

	slrain1+maxtx+PHC+SND
	26.1±3.9
	0.7
	108838.8
	425.7

	slrain1+maxtx+PHC+SND+AWC+NTO
	26.0±2.7
	0.71
	109272.7
	859.6

	slrain1+maxtx+PHC+SND+AWC+rainx
	26.6±2.6
	0.71
	109419.8
	1006.7

	slrain1+maxtx+PHC+SND+AWC+SOC
	29.4±1.5
	0.7
	109539.6 
	1126.5

	slrain1+maxtx+PHC+SND+rainm
	24.8±4.5
	0.7
	109756.8
	1343.7

	slrain1+maxtx+PHC
	27.2 ± 3.4
	0.67
	111917
	3503.9

	slrain1+maxtx+SND
	27.1 ± 2.5
	0.68
	115726.6
	7313.5

	slrain1+maxtx+rainm
	28.4 ± 2.8
	0.67
	115868.4
	7455.3

	slrain1+maxtx+CLY
	26.7 ± 3.0
	0.67
	118678.1
	10265

	slrain1+maxtx+NTO
	28.9 ± 2.1
	0.67
	119924.8
	11511.7

	slrain1+maxtx*
	26.9 ± 3.8 
	0.65
	120117.1
	11704

	slrain1+maxtx+SOC
	27.1 ± 2.0
	0.66
	121613.6
	13200.5

	slrain1+maxtm
	27.6 ± 2.5
	0.64
	128022.8
	19609.7

	maxtx+raini
	29.1±1.6
	0.61
	132740.1
	24327

	maxtm+raini
	29.7±3.9
	0.62
	133478
	25064.9

	Collatz+PHC
	27.7± 3.6
	0.66
	134083.4
	25670.3

	maxtm+rainx
	29.2±2.9
	0.64
	134202.3
	25789.2

	maxtx+rainx
	29.4±1.6
	0.63
	134259.8
	25846.7

	maxtm+rainm
	29.5±3.0
	0.63
	134997.8
	26584.7

	maxtm
	31.0±2.8
	0.62
	135600.7
	27187.6

	maxtx+rainm
	30.5±2.4
	0.61
	140472.1
	32059

	slrain1+mat
	28.6 ± 2.6
	0.63
	141072.6
	32659.5

	slrain1+mintx
	27.6 ± 2.7
	0.63
	145744.1
	37331

	slrain1+mintm
	28.0 ± 3.8
	0.65
	146877.3
	38464.2

	maxtx
	31.5±2.7
	0.55
	151061.5
	42648.4

	Collatz+CLY
	27.7±3.5
	0.64
	153289.9
	44876.8

	mintm+rainx
	29.6±1.9
	0.58
	153408.8
	44995.7

	Collatz+SOC
	28.6±2.4
	0.64
	155858.3
	47445.2

	mintm+rainm
	29.6±3.6
	0.58
	156749.8
	48336.7

	Collatz 
	30.4 ± 2.1
	0.63
	157317.2
	48904.1

	Collatz+SND
	28.9±2.4
	0.65
	159022.5
	50609.4

	Collatz+NTO
	28.4±3.4
	0.64
	159950.8
	51537.7

	mintm+raini
	31.4±2.4
	0.59
	160682.8
	52269.7

	mintm
	30.5±2.3
	0.55
	169141
	60727.9

	mintx
	29.3±2.2
	0.59
	169624.4
	61211.3

	mintx +rainx
	28.7±2.3
	0.61
	172025.1
	63612

	mintx +raini
	29.8±2.4
	0.61
	178805.1
	70392

	mintx +rainm
	29.2±2.8
	0.61
	186223.2
	77810.1

	slrain1
	31.0 ± 3.0
	0.58
	186789.8
	78376.7





Supplemental Table 2. Comparison of observed and predicted relative (%) C4 vegetation cover (relative to C3 cover and including woody cover) at TERN plots for each major vegetation group classification. 
	Major vegetation group classification 
	N. plots 
	Mean residuals±SD
	RMSE

	Acacia Forests & Woodlands
	76
	24.7±25.6
	35.4

	Acacia Open Woodlands
	72
	26.3±24.7
	36.0

	Casuarina Forests & Woodlands
	31
	3.3±20.1
	20.1

	Chenopod Shrublands, Samphire Shrublands & Forblands
	82
	7.5±25.4
	26.3

	Eucalypt Open Forests
	84
	9.3±19.8
	21.7

	Eucalypt Woodlands
	127
	11.8±20.9
	23.9

	Heathlands
	10
	10.3±8.2
	12.9

	Hummock Grasslands
	30
	-18.5±17.9
	25.5

	Mallee Woodlands & Shrublands
	72
	4.2±16.7
	17.1

	Melaleuca Forests & Woodlands
	23
	23.3±30.3
	37.7

	Tussock Grasslands
	88
	-9.1±18.2
	20.3



