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S Table SI. Different types of simulations in this study.

ID Water management  Model Meteorological dataset  Purpose
Rainfed Original model WFDEI To evaluate the performance of the
original HOS.
2 Rainfed Enhanced model WFDEI To evaluate the performance of the

enhanced HO8 under rainfed
condition. To calculate water use
efficiency.

3 Irrigated Enhanced model WFDEI To evaluate the performance of the
enhanced HO8 under irrigated
condition. To calculate water use
efficiency.

4 Rainfed Enhanced model S14FD To investigate the variability of the
result.
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Table S2. Location and yield of the sites for Miscanthus (specified in Fig. 4) under rainfed condition.

Minimum Maximum Mean
ID Country Longitude Latitude yield yield yield Reference
[thalyr!] [thalyr'] [thalyr’]
1 Indonesia 107.70 -7.00 31.9 31.9 31.9 Blair et al. 1986
2 us -97.10 36.10 12.4 13.1 12.8 Aravindhakshan et al. 2010
3 Us -88.67 37.45 18.0 423 302 ﬁ;g?gj]:t alet 23:)‘;3 2014a, 2014b;
4 Turkey 33.23 38.17 1.50 13.19 7.0 Acaroglu and Aksoy, 2005
5 uUs -88.39 38.38 19.00 47.00 314 ﬁ;‘ggj‘; alet 26‘:)';3 20143, 2014b;
6 Us -90.82 39.81 12.00 36.00 25.0 ﬁ;g?gj]:t alet 23:)';3 2014a, 2014b;
7 US -88.23 4008 220 45.5 33.8 Sundale etal, 2014a; Heaton etal.
8 us -88.19 40.17 17.00 24.10 20.6 Wang et al., 2012
9 Us -88.85 4185 5.00 29.90 17.3 ﬁ;g?gj]:t alet 23:)‘;3 2014a, 2014b;
10 Ttaly 10.32 43.67 9.00 48.00 26.2 f;f;“(‘)‘iD?N‘Z;S jg?gl'izrg;’:‘ ot al,
11 Switzerland ~ 9.13 47.57 14.00 14.00 14.0 Poeplau and Don, 2014
12 Germany 10.00 48.00 20.00 20.00 20.0 Lewandowski and Heinz, 2003
13 Austria 14.22 48.11 15.50 24.50 20.0 Schwarz, 1993
14 Germany 9.97 48.13 12.70 16.50 15.0 Lewandowski and Kicherer, 1997
15 Austria 14.15 48.14 13.20 24.40 18.8 Schwarz, 1993
16 Austria 16.39 48.18 0.80 21.50 12.5 Schwarz, 1993
17 Austria 15.55 48.19 2.00 23.84 14.9 ?;gﬁrz’ 1993; Schwarz et al,
18 Austria 15.00 48.30 17.4 24.5 21.0 Schwartz, 1993
19 Germany 11.54 48.31 0.41 20.88 12.6 Schwarz et al., 1994b
20 Germany 10.26 48.49 1.11 23.42 13.4 Schwarz et al., 1994b
21 Germany 11.63 48.60 0.28 20.43 10.2 Schwarz et al., 1994b
22 Germany 9.00 48.70 19.9 26.4 232 Clifton-Brown et al., 2001a
23 Germany 8.93 48.73 14.50 18.00 16.3 Boehmel et al., 2008
24 Germany 8.92 48.75 5.60 30.50 13.7 Gauder et al., 2012
25 Germany 9.19 48.78 0.51 22.54 11.2 Schwarz et al., 1994b
26 Germany 8.10 49.00 17.00 17.00 17.0 Lewandowski el al., 2003
27 Germany 6.72 49.82 15.00 15.00 15.0 Poeplau and Don, 2014
28 France 3.00 49.87 19.00 28.00 23.1 Strullu et al., 2011
29 France 3.01 49.87 14.30 28.40 222 Cadoux et al., 2014
30 Germany 9.90 49.90 6.2 19.8 13.0 Kahle et al., 2001
31 Germany 10.77 50.97 15.00 15.00 15.0 Poeplau and Don, 2014
32 Blegium 3.80 51.00 0.50 25.70 12.1 Muylle et al., 2015
33 UK -1.26 51.10 0.80 23.50 14.5 Price et al., 2004
34 Poland 22.63 51.23 0.44 29.43 13.1 Borkowska and Molas, 2013
35 Germany 6.70 51.50 17.5 28.8 232 Heaton et al. 2008
36 Germany 6.70 51.52 1.00 20.70 12.5 Himken et al., 1997
37 Germany 7.62 51.78 1.47 18.44 10.0 Schwarz et al., 1994b
38 UK -0.40 51.80 9.8 17.8 13.8 Christian et al. 2008
39 UK -2.64 51.80 13.00 24.00 18.0 Price et al., 2004
40 UK -0.35 51.80 0.10 18.70 9.1 Clifton-Brown et al., 2001a
41 UK -0.36 51.82 12.00 14.50 12.9 Richter et al., 2008
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3.46
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14.90
13.00

7.5
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23.89
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8.3

Richter et al., 2008

Price et al., 2004

Jezowski, 2008; Jezowski et al.,
2011

Price et al., 2004

Zatta et al., 2014

Kahle et al. 2001

Schwarz et al., 1994b
Schwarz et al., 1994b
Clifton-Brown et al., 2001b
Clifton-Brown et al., 2001b
Schwarz et al., 1994b

van der Werf et al. 1993
Price et al., 2004

Poeplau and Don, 2014
Jezowski et al., 2011

Kabhle et al. 2001; Beuch et al., 2000
Price et al., 2004

Price et al., 2004

Schwarz et al., 1994b
Clifton-Brown et al., 2001a

Richter et al., 2008

Clifton-Brown et al. 2001a, 2004;
Lewandowski el al., 2003

Jorgensen, 1997




Table S3. Location and yield of the sites for switchgrass (specified in Fig. 4) under rainfed condition.

Minimum Maximum Mean
ID Country Longitude Latitude yield yield yield Reference
[thalyr!]  [thalyr'] [thalyr’]

1 Us -97.70 28.45 4.50 13.00 7.8 Muir et al., 2001

) Us -89.04 30.30 6.00 16.00 101 Arundale et al., 2014a, 2014b; Heaton
etal., 2008

3 Us -87.32 32.00 1.52 12.07 5.9 Bransby et al., 1990

4 Us -98.20 32.23 1.50 21.50 9.9 'l\g‘;‘; et al, 2001; Sanderson et al,

5 Us -85.90 32.44 3.71 34.60 11.3 Ma et al., 2001; Sladden et al., 1991

6 Us -85.65 32.82 3.43 9.67 7.0 Bransby et al., 1990

7 Us -87.87 33.88 0.44 13.39 8.4 Bransby et al., 1990

8 Us -85.97 34.28 2.04 9.93 5.9 Bransby et al., 1990

9 Us -88.90 35.60 7.8 16.9 12.4 Lemus, 2004

10 Us -78.70 35.70 5.1 16.7 10.9 Lemus, 2004

11 Us -83.95 35.88 11.40 23.20 18.0 Reynolds et al., 2000

12 Us -84.00 35.90 11.2 24.9 18.1 Lemus, 2004

13 Us -97.07 36.12 8.31 13.82 11.0 Aravindhakshan et al., 2011

14 China 109.32 36.85 2.36 16.55 8.6 Xu et al., 2005, 2008

15 Us -78.23 36.92 5.20 8.60 7.5 Parrish et al., 1990

16 Us -87.80 37.10 8.4 17.0 12.7 Lemus, 2004

17 Us -80.40 37.20 9.5 27.4 18.5 Lemus, 2004

18 Us 8867 37 45 780 18.00 112 Arundale et al., 2014a, 2014b; Heaton
et al., 2008

19 China 118.49 37.46 3.46 451 3.8 Gao etal., 2016:

20 Us -71.97 38.02 7.00 16.20 11.6 Parrish et al., 1990:

21 Us -78.10 38.20 11.2 20.4 15.8 Lemus, 2004

9 Us -88.39 38.38 4.00 16.00 114 Arundale et al., 2014a, 2014b; Heaton
et al., 2008

23 Us -88.96 38.95 4.00 15.00 9.7 Arundale et al., 2014a; Heaton et al.,
2008

24 China 113.18 39.55 4.40 9.30 6.9 Xiong et al., 2008

25 Us -79.90 39.60 12.8 20.5 16.7 Lemus, 2004

2% Us 9082 39.8] 3.00 15.00 103 Arundale et al., 2014a, 2014b; Heaton
et al., 2008

27 Us -75.38 39.92 2.82 12.50 7.0 Stout et al., 1988

28 Us -96.77 39.99 1.90 15.69 6.2 Sanderson et al., 1999

29 US -88.23 40.08 10.60 18.00 14.1 Sundale et al., 2014a; Heaton et al.

30 China 116.12 40.19 4.20 5.90 52 Hou et al., 2010

31 Us -78.00 40.70 3.3 9.4 6.4 Sanderson, 2008

32 Us -93.42 40.97 5.80 17.40 10.2 Anderson et al., 1994

33 Us -93.40 41.00 6.8 13.1 10.0 Lemus et al., 2002

34 US -83.07 4137 2.30 7.70 5.1 %r]‘ght’ 1990; Wright and Turhollow,

35 US 83.05 4150 3.00 9.00 54 Syright, 1990; Wright and Turhollow,

36 Us 88,85 4185 4.00 14.10 9.0 Arundale et al., 2014a, 2014b; Heaton
et al., 2008

37 Us -88.90 41.90 10.4 12.5 11.5 Heaton et al., 2008

38 Us -100.00 42.00 5.0 7.4 6.2 Schmer et al., 2010

39 Us -93.77 42.02 4.90 15.90 9.6 Anderson et al., 1994

40 Us -76.45 4245 0.89 13.11 6.7 Pfeifer et al., 1990
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41
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44
45
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50
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52
53
54
55

Us -77.00
Us -99.80
Us -100.00
Us -96.70
Us -100.00
Us -96.77
Italy 11.50
Us -73.75
Us -95.88
Us -97.23
Us -97.02
Us -100.00
Germany  8.93
Blegium  3.80
UK -0.35

42.87
43.70
44.00
44.20
44.28
44.32
44.40
45.47
45.60
46.65
46.95
47.00
48.73
51.00
51.80

8.00

1.19

7.60
59

8.8

17.21
4.80
12.80
10.30
5.8
14.00
15.90
13.97

4.4

3.4

6.5

3.5

5.0

7.5

9.7

9.6

4.8

9.4

9.0
5.7

9.9
6.8

Pfeifer et al., 1990
Mulkey et al., 2006
Schmer et al., 2010
Mulkey et al., 2006
Hong et al., 2013
Hong et al., 2013

Di Virgilio et al., 2007

Madakadze et al., 1998a,
1998c¢; 1999

Hong et al., 2013
Meyer et al., 1994
Meyer et al., 1994
Schmer et al., 2010
Meyer et al., 1994
Muylle et al., 2015

Christian et al., 2002

1998b,
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Table S4. Location and yield of the sites for Miscanthus and switchgrass (specified in Fig. S1) under irrigated condition.

Minimum Maximum Mean
ID Country Longitude Latitude yield yield yield Reference
[thalyr']  [tha'yr'] [thalyr’]
1 China 108.06 34.27 3.5 442 16.7 Ma et al., 2011
2 China 106.47 36.01 2.8 10.6 6.2 Ma et al., 2011
3 Italy 14.35 37.38 1.2 30.6 18.0 Mantineo et al., 2009
4 Italy 15.06 37.42 3.9 27.0 16.7 Cosentino et al., 2007
5 Turkey 325 38.0 12.0 132 12.6 Acarglu and Aksoy, 2005
6 Portugal  -9.22 38.72 4.6 37.8 17.1 Clifton-Brown et al., 2001a
7 Greece 22.75 39.40 20.0 314 25.6 Danalatos et al., 2007
8 France 3.00 49.88 4.8 3255 7.7 Zub et al., 2011
9 UK 0.40 51.70 8.3 19.7 14.0 Beale and Long, 1995
10 UK 0.43 51.73 19.4 19.4 19.4 Beale and Long, 1995




25 Table S5. Sensitivity analysis results of the parameters for (a) Miscanthus and (b) switchgrass

Sensitivity index

Parameter

Miscanthus switchgrass
be 0.60 1.27
Tb 0.40 0.66
blai 0.03 0.17
Hunmax 0.21 0.02

TSAW 0.07 0.00
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