Table S1 The slope and the confidence interval (CI) of fitted linear regression for ET and GPP with composition of land cover class proportion in tiles (50 km × 50 km). 
	No.
	Function
	Land Cover
	Estimate
	std.error
	p.value
	conf.low
	conf.high

	1
	ET
	barren
	0.941
	0.015
	<0.001
	0.912
	0.970

	2
	
	cropland
	0.988
	0.004
	<0.001
	0.980
	0.996

	3
	
	forest
	1.086
	0.005
	<0.001
	1.076
	1.095

	4
	
	grassland
	0.993
	0.003
	<0.001
	0.988
	0.998

	5
	
	water
	0.971
	0.008
	<0.001
	0.955
	0.987

	6
	GPP
	barren
	0.809
	0.013
	<0.001
	0.783
	0.835

	7
	
	cropland
	0.982
	0.004
	<0.001
	0.974
	0.990

	8
	
	forest
	1.123
	0.006
	<0.001
	1.112
	1.134

	9
	
	grassland
	0.994
	0.002
	<0.001
	0.989
	0.999

	10
	
	water
	0.949
	0.007
	<0.001
	0.935
	0.963



Table S2. The slope and the confidence interval (CI) of fitted linear regression for ET (and GPP) against composition proportion in tiles (50 km x 50 km) by province.
	Function
	Land Cover
	Province
	estimate
	std.error
	p.value
	conf.low
	conf.high

	ET
	barren
	Aktobe
	0.955
	0.029
	<0.001
	0.899
	1.011

	
	
	Akmola
	0.733
	0.015
	<0.001
	0.703
	0.763

	
	
	Almaty
	0.791
	0.004
	<0.001
	0.783
	0.799

	
	
	Arkhangai
	0.597
	0.017
	<0.001
	0.563
	0.631

	
	
	Tov
	0.796
	0.005
	<0.001
	0.785
	0.807

	
	
	Dornod
	0.543
	0.010
	<0.001
	0.523
	0.562

	
	cropland
	Aktobe
	1.006
	0.003
	<0.001
	1.001
	1.011

	
	
	Akmola
	0.997
	0.006
	<0.001
	0.985
	1.008

	
	
	Almaty
	0.990
	0.018
	<0.001
	0.953
	1.026

	
	
	Arkhangai
	0.826
	0.045
	<0.001
	0.737
	0.916

	
	
	Tov
	0.996
	0.013
	<0.001
	0.971
	1.022

	
	
	Dornod
	0.932
	0.007
	<0.001
	0.919
	0.946

	
	forest
	Aktobe
	1.618
	0.023
	<0.001
	1.572
	1.664

	
	
	Akmola
	1.363
	0.015
	<0.001
	1.334
	1.392

	
	
	Almaty
	1.096
	0.015
	<0.001
	1.067
	1.126

	
	
	Arkhangai
	1.193
	0.013
	<0.001
	1.167
	1.219

	
	
	Tov
	1.043
	0.009
	<0.001
	1.025
	1.061

	
	
	Dornod
	1.127
	0.008
	<0.001
	1.111
	1.144

	
	grassland
	Aktobe
	1.009
	0.004
	<0.001
	1.002
	1.016

	
	
	Akmola
	1.009
	0.007
	<0.001
	0.996
	1.022

	
	
	Almaty
	0.964
	0.006
	<0.001
	0.951
	0.977

	
	
	Arkhangai
	0.989
	0.022
	<0.001
	0.945
	1.032

	
	
	Tov
	0.987
	0.004
	<0.001
	0.980
	0.995

	
	
	Dornod
	0.995
	0.002
	<0.001
	0.991
	0.999

	
	water
	Aktobe
	0.008
	0.005
	<0.001
	-0.002
	0.018

	
	
	Akmola
	0.765
	0.017
	<0.001
	0.732
	0.798

	
	
	Almaty
	1.028
	0.010
	<0.001
	1.008
	1.048

	
	
	Arkhangai
	0.883
	0.007
	<0.001
	0.869
	0.898

	
	
	Tov
	0.021
	0.017
	<0.001
	-0.012
	0.054

	
	
	Dornod
	1.174
	0.032
	<0.001
	1.111
	1.237

	GPP
	barren
	Aktobe
	0.842
	0.024
	<0.001
	0.796
	0.888

	
	
	Akmola
	0.831
	0.020
	<0.001
	0.792
	0.870

	
	
	Almaty
	0.404
	0.015
	<0.001
	0.375
	0.433

	
	
	Arkhangai
	0.860
	0.000
	<0.001
	0.860
	0.860

	
	
	Tov
	0.683
	0.007
	<0.001
	0.670
	0.697

	
	
	Dornod
	0.503
	0.009
	<0.001
	0.486
	0.521

	
	cropland
	Aktobe
	1.004
	0.002
	<0.001
	0.999
	1.008

	
	
	Akmola
	0.983
	0.005
	<0.001
	0.972
	0.994

	
	
	Almaty
	1.048
	0.018
	<0.001
	1.012
	1.084

	
	
	Arkhangai
	0.662
	0.074
	<0.001
	0.513
	0.810

	
	
	Tov
	0.995
	0.022
	<0.001
	0.952
	1.038

	
	
	Dornod
	0.939
	0.006
	<0.001
	0.926
	0.951

	
	forest
	Aktobe
	1.510
	0.014
	<0.001
	1.482
	1.539

	
	
	Akmola
	1.513
	0.012
	<0.001
	1.489
	1.537

	
	
	Almaty
	1.108
	0.015
	<0.001
	1.079
	1.137

	
	
	Arkhangai
	1.279
	0.015
	<0.001
	1.248
	1.311

	
	
	Tov
	1.069
	0.015
	<0.001
	1.039
	1.100

	
	
	Dornod
	1.138
	0.007
	<0.001
	1.124
	1.151

	
	grassland
	Aktobe
	1.013
	0.004
	<0.001
	1.006
	1.021

	
	
	Akmola
	1.016
	0.006
	<0.001
	1.003
	1.028

	
	
	Almaty
	0.968
	0.005
	<0.001
	0.958
	0.978

	
	
	Arkhangai
	0.954
	0.042
	<0.001
	0.868
	1.039

	
	
	Tov
	0.975
	0.007
	<0.001
	0.962
	0.989

	
	
	Dornod
	0.993
	0.002
	<0.001
	0.989
	0.997

	
	water
	Aktobe
	0.129
	0.017
	<0.001
	0.096
	0.162

	
	
	Akmola
	0.688
	0.015
	<0.001
	0.659
	0.717

	
	
	Almaty
	0.999
	0.008
	<0.001
	0.983
	1.015

	
	
	Arkhangai
	0.720
	0.014
	<0.001
	0.692
	0.748

	
	
	Tov
	0.019
	0.016
	<0.001
	-0.014
	0.051

	
	
	Dornod
	1.122
	0.027
	<0.001
	1.069
	1.175



[image: ]Figure S1 A is a scatter plot of functional changes of ET and GPP with landscape composition by land cover class in the three provinces in Kazakhstan. B is the slope and its confidence interval (CI) of fitted linear regression lines. See Table S1 for slope and CI values.  Solid line denotes ratio of 1:1, dotted line denote ratio of 1:2 and dashed line denotes ratio of 2:1

[image: ]Figure S2 A is a scatter plot of functional changes in ET and GPP with landscape composition by land cover class in the three provinces in Mongolia. B is the slope and its confidence interval (CI) of fitted linear regression lines. See Table S1 for slope and CI values.  Solid line denotes ratio of 1:1, dotted line denote ratio of 1:2 and dashed line denotes ratio of 2:1
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Figure S3 Scatter plot of ΔF/ΔC (x axis) against landcover composition (y axis) by landcover and by province in Kazakhstan. Three reference lines added for comparison. Solid line denotes ratio of 1:1, dotted line denote ratio of 1:2 and dashed line denotes ratio of 2:1. 
[image: ]
Figure S4 Scatter plot of ΔF/ΔC (x axis) against landcover composition (y axis) by landcover and by province in Mongolia. Three reference lines added for comparison. Solid line denotes ratio of 1:1, dotted line denote ratio of 1:2 and dashed line denotes ratio of 2:1

image1.emf
Aktobe Akmola Almaty

ET

GPP

0.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Compositional Proportion

Functional Proportion

A

Aktobe Akmola Almaty

ET

GPP

0.0 0.5 1.0 1.5 2.00.0 0.5 1.0 1.5 2.00.0 0.5 1.0 1.5 2.0

water

barren

cropland

grassland

forest

water

barren

cropland

grassland

forest

Slope

Landcover Class

B

Province

Aktobe Akmola Almaty

Landcover class

barren cropland forest grassland water


image2.emf
Arkhangai Tov Dornod

ET

GPP

0.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Compositional Proportion

Functional Proportion

A

Arkhangai Tov Dornod

ET

GPP

0.0 0.5 1.0 1.5 2.00.0 0.5 1.0 1.5 2.00.0 0.5 1.0 1.5 2.0

water

barren

cropland

grassland

forest

water

barren

cropland

grassland

forest

Slope

Landcover Class

B

Province

Arkhangai Tov Dornod

Landcover class

barren cropland forest grassland water


image3.emf
Aktobe Akmola Almaty

ET

GPP

-2 -1 0 1 2 -2 -1 0 1 2 -2 -1 0 1 2

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

D 

F

 

/

 D 

C

Initial landover composition

Province

Aktobe Akmola Almaty

Landcover class

barren cropland forest grassland water


image4.emf
Arkhangai Tov Dornod

ET

GPP

-2 -1 0 1 2 -2 -1 0 1 2 -2 -1 0 1 2

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

D 

F

 

/

 D 

C

Initial landover composition

Province

Arkhangai Tov Dornod

Landcover class

barren cropland forest grassland water


