
0.00

0.25

0.50

0.75

1.00

0 400000 800000 1200000
r

G
r

Prediction
LOO
Random
CV

Wasserstein−1 to prediction (lower = closer)   CV: 2.08e+05   LOO: 2.81e+05   Random: 2.74e+05



0.00

0.25

0.50

0.75

1.00

0 400000 800000 1200000
r

G
r

Prediction
LOO
Random
CV

Wasserstein−1 to prediction (lower = closer)   CV: 2.08e+05   LOO: 2.81e+05   Random: 2.74e+05



2e−05°N

3e−05°N

4e−05°N

5e−05°N

6e−05°N

7e−05°N

8e−05°N

134.00002°E134.00004°E134.00006°E134.00008°E134.00010°E134.00012°E134.00014°E134.00016°E

Folds

1

2

3



0.00

0.25

0.50

0.75

1.00

0e+00 5e+05 1e+06
r

G
r LOO

Prediction
kNNDM



Fold4 Fold5

Fold1 Fold2 Fold3

110°E120°E130°E140°E150°E160°E170°E110°E120°E130°E140°E150°E160°E170°E

110°E120°E130°E140°E150°E160°E170°E
50°S

40°S

30°S

20°S

10°S

50°S

40°S

30°S

20°S

10°S

Test

Train



0.00

0.25

0.50

0.75

0 50000 100000 150000 200000 250000
r

G
r LOO

NNDM
Prediction



Fold8 Fold9

Fold4 Fold5 Fold6 Fold7

Fold1 Fold10 Fold2 Fold3

120°E130°E140°E150°E 120°E130°E140°E150°E

120°E130°E140°E150°E 120°E130°E140°E150°E

40°S
35°S
30°S
25°S
20°S
15°S
10°S

40°S
35°S
30°S
25°S
20°S
15°S
10°S

40°S
35°S
30°S
25°S
20°S
15°S
10°S

Test

Train



Fold1 Fold2

120°E 130°E 140°E 150°E 120°E 130°E 140°E 150°E

35°S

30°S

25°S

20°S

15°S

10°S

Test

Train



Fold1

120°E 130°E 140°E 150°E

35°S

30°S

25°S

20°S

15°S

10°S

Test

Train



35°S

30°S

25°S

20°S

15°S

10°S

120°E 130°E 140°E 150°E

Folds

1

2

3



0% 13% 4% 24% 0%

0

25

50

Fold1 Fold2 Fold3 Fold4 Fold5
Folds

M
E

S
S

 V
al

ue
s

MESS

−60

−30

0

30

60

Environmental novelty of test points (MESS < 0): 8.5% overall



3

5

4

1 2

3

3

4

1

3

5

4

4

4

1

5

5

4

2

2

1

2

1

1

5

2

2

5

3

3

5

2

2

1

3

3

4

5

1

2

4

1

40°S

35°S

30°S

25°S

20°S

15°S

10°S

110°E 160°E130°E120°E 140°E 150°E



1 2 3 4 5

folds



1
2

3
4

5

folds



2

1

2

1

2
40°S

35°S

30°S

25°S

20°S

15°S

10°S

120°E 150°E130°E 140°E



1.
0

1.
5

2.
0

folds



1 2 3 4 5

folds



1 2 3 4 5

folds



Fold1 Fold2

110°E 120°E 130°E 140°E 150°E 160°E110°E 120°E 130°E 140°E 150°E 160°E

40°S

35°S

30°S

25°S

20°S

15°S

10°S

Test

Train



B
lock size

bio_4

bio_15

bio_5

bio_12

0 20000 40000 60000
Range (km)

V
ar

ia
bl

es

Based on 1000 sample points

Autocorrelation range

40°S

30°S

20°S

10°S

110°E 160°E130°E120°E 140°E 150°E

Using 2056500 metres block size

Spatial blocks



B
lock size

bio_4

bio_15

bio_5

bio_12

0 20000 40000 60000
Range (km)

V
ar

ia
bl

es

Based on 1000 sample points

Autocorrelation range

40°S

30°S

20°S

10°S

110°E 160°E130°E120°E 140°E 150°E

Using 2056500 metres block size

Spatial blocks



40°S

35°S

30°S

25°S

20°S

15°S

10°S

120°E 160°E140°E130°E 150°E

Using 362036 metres block size

Spatial blocks



40°S

35°S

30°S

25°S

20°S

15°S

10°S

120°E 160°E140°E130°E 150°E

Using 362036 metres block size

Spatial blocks



B
lock size

bio_4

bio_15

bio_5

bio_12

0 5000 10000
Range (km)

V
ar

ia
bl

es

Based on 1000 sample points

Autocorrelation range

40°S

30°S

20°S

10°S

 0°

120°E 160°E140°E130°E 150°E

Using 1616693 metres block size

Spatial blocks



B
lock size

bio_4

bio_15

bio_5

bio_12

0 5000 10000
Range (km)

V
ar

ia
bl

es

Based on 1000 sample points

Autocorrelation range

40°S

30°S

20°S

10°S

 0°

120°E 160°E140°E130°E 150°E

Using 1616693 metres block size

Spatial blocks


