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Table S1: Mean annual volumetric water content, and the effective and maximum rooting depth per soil profile.

VMC Rooting depth (cm)
cm®cm3  Effective roots Maximum rooting
FR1 Upper 0.55 no data no data
FR1 Middle 0.49 no data no data
FR1 Lower 0.50 no data no data
FR2 Upper 0.55 35 80
FR2 Middle 0.49 45 60
FR2 Lower 0.49 55 85
FR3 Upper 0.55 45 65
FR3 Middle 0.49 40 90
FR3 Lower 0.50 45 110
PR1 Upper 0.55 25 no data
PR1 Middle 0.49 30 80
PR1 Lower 0.53 35 60
PR2 Upper 0.57 42 100
PR2 Middle 0.60 50 100
PR2 Lower 0.53 50 90
PR3 Upper 0.60 50 70
PR3 Middle 0.65 45 65
PR3 Lower 0.58 35 50
PR4 Upper 0.60 35 55
PR4 Middle 0.62 50 100
PR4 Lower 0.55 45 85
PR5 Upper 0.56 40 65
PR5 Middle 0.50 40 70
PR5 Lower 0.55 40 60
CU2 Upper 0.51 35 60
CU2 Middle 0.71 30 45
CU2 Lower 0.57 30 70
CU3 Upper 0.51 40 40
CU3 Middle 0.73 40 50
CU3 Lower 0.59 35 45
CU4 Upper 0.54 30 50
CU4 Middle 0.73 30 50
CU4 Lower 0.61 31 50
Mean =1 SD
Forest (FR) 0.51+0.03 4416 82116
Tussock grasses (PR)  0.57+0.04 41+8 75+17
Cushion plants (CU) 0.61+0.08 3344 51+8




Table S2 : Saturated hydraulic conductivity (mm h™) of the 12 selected soil profiles. The hydraulic conductivity was measured
using the inverse auger hole method, and the reported values are the mean values of three replicates.
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Table S3 : Soil hydrological parameters of 12 selected soil profiles derived from the chloride concentrations in rain and soil water
using the approach of White et al. (2009) and Buss et al. (2017).

Precip. Soil water Precip. flux  Soil water Porosity Saturation Infiltration Residence
cl cl Qpreci flux, gs (1) r Rate time
uM uM m yr! m yr? m3m?3 m?® m? m yr! yr
Rainfall 13 0.55
FR3 Upper 17 0.43 0.70 0.65
FR3 Middle 19 0.38 0.73 0.56
FR3 Lower 19 0.39 0.66 0.70
PR3 Upper 15 0.51 0.75 0.77
PR3 Middle 12 0.59 0.79 0.76
PR3 Lower 13 0.58 0.71 0.72
PR5 Upper 49 0.15 0.65 0.63
PR5 Middle 18 0.40 0.72 0.69
PR5 Lower 14 0.54 0.71 0.69
CU4 Upper 17 0.43 0.57 0.71
CU4 Middle 24 0.31 0.64 0.76
CU4 Lower 25 0.30 0.65 0.65
Mean +1 SD
FR 0.40+0.03 0.70+0.03  0.64+0.07 0.90 0.55
PR 0.46+0.17 0.72+0.05 0.71+0.05 0.91 0.55
cu 0.35+0.08 0.62+0.04 0.71+0.05 0.79 0.63
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Table S4: Mean (+ 1 SD ) annual ion concentrations (uM) and pH of the soil solutes per soil profile.

Ca K Mg Na Si P cl S Al Fe pH
UM

FR1 Upper 15+9 27436 7+8 32+19 63 0.1+0.1 17+19 7+3 167 1+0 5.6+0.4
FR1 Lower 19+5 95+10 8+3 33+19 9+10 0.2+0.1 21+8 17+2 12+6 1+0 5.8+0.3
FR2 Upper 40+44 22+33 17423 173455 14+10 0.4+0.2 28+25 14+5 21+22 1+1 5.6+0.5
FR2 Middle 21+6 19+17 12+3 89+17 68+53 0.2+0.1 15+6 10+12 2+2 1+2 6.7+0.2
FR2 Lower 17+8 22+15 12+7 50+12 107 0.2+0.1 18+11 9+1 11+9 1+0 5.6+0.3
FR3 Middle 63114 57+14 2848 45+19 1017 0.2+0.2 19411 61 23+11 1+0 4.9+0.5
FR3 Lower 194 27+3 10+2 62+15 1219 0.1+0.1 19x7 15+1 313 110 6.3x0.2
PR1 Upper 22+5 23#4 114 82126 44142 0.4+0.5 1319 4%2 3+3 38 6.60.2
PR1 Middle 2611 8+4 9+4 69+27 43131 0.4+0.2 16x8 54 1£1 0.2+0.1  6.6%0.3
PR1 Lower 2315 5+1 1213 56+11 56+29 0.3+0.3 1216 2+2 01 0.2+0.2  6.6%0.3
PR2 Upper 104 4%2 613 51+17 22+42 0.2+0.2 9+2 2+1 1£1 0.2+0.2  6.4%0.2
PR2 Middle 10+3 5+3 5+3 28+15 21+44 0.2+0.1 8+7 2+2 1+1 0.3+0.2 6.3+0.2
PR2 Lower 16+5 61 9143 35+19 19420 0.1+0.1 1045 2+1 2+2 0.4+0.3 6.5+0.2
PR3 Upper 14+2 18+3 6+2 52+15 14+10 0.1+0.1 15+7 3+1 343 6+7 6.41+0.2
PR3 Middle 17+3 15+6 913 2714 8+7 0.2+0.2 1246 443 413 2+2 6.3+0.3
PR3 Lower 2316 8+3 1243 45+14 17+19 0.1+0.1 135 6+2 3+3 1+0 6.60.2
PR4 Upper 1545 20+26 75 56127 15+14 0.3x0.4 1618 5+4 343 345 6.410.2
PR4 Middle 1245 413 5+4 39+24 19445 0.1+0.1 916 2+1 2+2 243 6.4+0.2
PR4 Lower 14+4 8+2 5+1 33+16 9+14 0.2+0.1 106 412 5+3 1+1 6.2+0.3
PR5 Upper 33+10 28+7 13+4 76129 43129 0.2+0.1 49+18 612 1+1 0.3+0.2 6.6+0.2
PR5 Middle 267 5+2 104 90+21 100462 0.2+0.2 18+9 412 1+1 0.2+0.1 6.7+0.2
PR5 Lower 29+13 1445 843 13647 147481 0.2+0.2 14+6 513 1+1 1+1 6.9+0.2
CU2 Upper 60+12 1743 3016 104124 261+62 0.2+0.2 14+9 3+2 1+0 414 7.1+0.3
CU2 Middle 56+9 4+2 43+7 97114 97+74 0.1+0.1 167 3+1 1+1 10+13 7.0£0.2
CU2 Lower 38+6 4+2 27+4 105+23 99+76 0.1+0.1 12+8 3+2 1+1 316 6.9+0.1
CU3 Upper 92+17 17+2 166 177429 2774161 0.2+0.2 25+12 5+1 2143 1+1 7.0£0.2
CU3 Middle 85+12 11+1 19+2 162419 232+111 0.2+0.1 165 4+1 1+1 1+1 7.1+0.2
CU3 Lower 93+45 22+27 25+14 211+64  362+122 0.3+0.1 28+30 10+16 213 1+1 7.3+0.3
U4 Upper 89+17 23+2 10+3 186+35 427+182 0.1+0.1 17+11 4+1 1+1 0.2+0.1 7.2+0.1
CU4 Middle 16262 38+5 35+13 355+22 472+168 0.3%0.2 24+10 3z1 1£1 34 7.5%0.4
CU4 Lower 66+21 174 154 230£59 390+193 0.2%0.1 25+24 4%3 2+2 1£1 7.1+0.2
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Figure S1: Partial cation—anion charge balance of the major solutes (i.e., those with concentrations > 2 pmolc L) in soil
water at a depth of 0.5 m. The X-axis scale shows the three different vegetation types. The contribution of bicarbonates
(HCOx) and organic acids (RCOO") were estimated by subtracting the total anion charge from the total cation charge,

whereby the charge contributions of the total Al were assumed to be 3+.
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55 Figure S2: Major element concentrations in soil pore water (uM) under forests (n=7), tussock grasses (n=15) and cushion
plants (n=9). The boxplots show the median, the 25th and 75th percentile, and the whiskers the minimum and maximum
observed values.
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Figure S3: Temporal variation in the ratio of Ca, Mg and K nutrients to Chloride in the soil solutes under forest (n=7),
tussock grasses (n=15) and cushion plants (n=9). The mean monthly values were derived from the biweekly measurements
in the soil profiles over the period October 2012 till September 2013.
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Figure S4: Mean monthly rainfall (mm) and mean monthly Al and Fe concentrations (uM) in soil solutes under forest (n=7),
tussock grasses (n=15) and cushion plants (n=9). The mean monthly values were derived from the biweekly measurements
in the soil profiles over the period October 2012 till September 2013.
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