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Figure 8: SM Fig3. Differences between clusters per second tier variable. After an analysis of variance was
performed for each variable with respect to each cluster, a Tukey test of difference is shows which clusters are
significantly different or not from each other by each second tier variable analysed.

13



bioRxiv preprint doi: https://doi.org/10.1101/299693; this version posted April 13, 2018. The copyright holder for this preprint (which was not
certified by peer review) Is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under
aCC-BY-NC-ND 4.0 International license.

2005 2007 2008 2009

3 - & 3
1 Q_"L% i ohelt
° 8 S LY

8 > e >

S
e

1.0 05 0.0 05 1.0
s
-
B 5
[
&£
o °
40 05 00 05 10
s
‘%V
[ ]

T T T T
40 05 00 05 10 05 00 05 10 05 00 05 10 05 00 05 10

Resource Resource Resource Resource

40 05 00 05 10

40 05 00 05 10

T
40 05 00 05 10 05 00 05 10 05 00 05 10 05 00 05 10

Social Social Social Social

%
R

10 05 00 05 10
L
&
10 05 00 05 10
L
28
&i’
(1
4 P
C““
10 05 00 05 10
P
4
o %4
10 05 00 05 10

T
40 05 00 05 10 05 00 05 10 05 00 05 10 05 00 05 10

Ecological Ecological Ecological Ecological

Figure 9: SM Fig 4. Time robustness. The interaction dataset is ordered with non-metric multidimensional
scaling for multiple points in time and vectors are fitted for all other variables that significanlty (p < 0.001)
explain the variation of the ordination. Each column is a different year with complete data, while each row
corresponds to the dataset used for the vector fitting (resource, social, ecological). The colors of points and
contours correspond to the archetypes found in Fig 2.
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Similarly to the results presented with non-metric multidimensional scaling (Fig 1), PCA separate two big
groups of clusters across the first component with a lot of overlap across the second component. The vectors
confirm that clusters 1-3 are dominated by agroecosystems whose production focuses on millet, cowpeas, rice
and sorghum. Clusters 1-2 have the higher aridity and mean temperatures, but also the higher concentration
of water reservoirs and cattle per square kilometer. Cluster 3 has the fasters growing population and also the
highest variability in crop production as well as the highest concentration of farmers. Clusters 4-5 in the
south tend to be more urbanised, have higher rates of literacy, higher migration (both internal and regional),
as well as agroecosystems dominated by the production of yam and maize. Cluster 6 has particularly high
population density and market access.

SM Table 1 shows the loadings of each component. On the first component, variables with high positive
values such as aridity, mean temperature, and produced kilocalores of cowpeas, millet or sorghum separate
apart clusters 1-3; while variables with negative values such as wet season, literacy, regional migration and
urbanization are responsible for the differentiation of the clusters 4-6. On the vertical axis (the second
component) variables responsible for explaining variation includes population density, ratio of women, market
access and production in kilocalories of yam and maize.
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Figure 10: Graphical illustration of differences in variables between archetypes based on PCA.

Dim.1 Dim.2
Aridity 0.2412194  0.1400832
Mean_ temp 0.2549353  0.0804748
Soil__water 0.0525048  0.1331646
Wet_ season -0.2506085 -0.1376135
Slope75 -0.1788213  -0.0522257
Farmers 0.1867762 -0.2324011
Urbanization -0.2020072  0.0863574
Literacy -0.2522825  0.1057535
Pop__dens_log -0.1273421  0.3874631
Ratio_ children 0.2313519  -0.1423560
Ratio_ women 0.0587521  0.3954027
External migration -0.1384448  -0.0879216
Regional migration -0.2362004  0.0240259
Pop__trend 0.0158330 -0.1519353
Market access -0.1280829  0.3535895
Cattle_sqkm 0.1286268  0.2059101
Small ruminant_ capita  0.2276107  0.0544934
Dams 0.1233082  0.1976535
sd_ kcals 0.1491755 -0.1915367
m__cowpea 0.2666442 -0.0138185
m__maize -0.0876778  -0.3398143
m_ millet 0.2682709 -0.0110955
m_ rice 0.1718721 -0.0416137
m__sorghum 0.2641076 -0.0416645
m__soy 0.1941303 -0.1582181
m__yam -0.1546031 -0.3213975
clus -0.2401915  -0.0999552
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