Supplementary Materials

This online supplement contains complementary information on general site
characteristics (Table S1), the full rainfall and hydrological data records for the 21
hydrologically active events analysed in this study (Table S2), the general linear model
(GLM) configurations applied for studying the surface-patch to hillslope-scale functional
connectivity of runoff (Table S3) and sediments (Table S4) in the three experimental
slopes, supplementary details on the parameterization of the antecedent precipitation
index (API) that was applied in this study (Supplementary Methods S1), and their

associated references.
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1. Supplementary Tables
Table S1. General characteristics of the experimental slopes and the soil-surface patch types identified within the slope systems as a function of

vegetation composition and soil surface traits. Standard deviation is shown between brackets. Data taken from Merino-Martin et al. (2012; 2015).

Experimental hillslopes Soil Surface Patch Types
N Slope 1 Slope 2 Slope 3 N Ms Sch Dg Tv Lp Br Gs

Slope Topography
Slope (°) 3 20-40%* 20-40%* 20%* n/a n/a n/a n/a n/a n/a n/a n/a
Length (m) 3 70 62 65 n/a n/a n/a n/a n/a n/a n/a n/a
Aspect 3 North North North n/a n/a n/a n/a n/a n/a n/a n/a
Berm size (m?) 3 50 22 n/a n/a n/a n/a n/a n/a n/a n/a n/a

Soil Characteristics
Stoniness (%) T 9 395 A 41 (3) A 42(3)A 27 41(l)a 27 (14) ab 17 (4) ab 38(18)a 709)b 790 4(6)b
Sand (%) T 9 42 (3) A 46 (3) A 4 3)A 27 32(2)a 34(1)a 40(2)a 44 (1) a 49 (7)a 51 (4)a 52(1)a
Silt (%) T 9 29(H)A 25(H) A 30(HA 27 53(1)a 46 (1) ab 43 (2) ab 38(2) ab 38 (6) ab 26 (3)b 29 (1) ab
Clay (%) T 9 27(2) A 302 A 26 2)A 27 15(1)a 20(1)a 17(1)a 18(1)a 12(1)a 20(1)a 20(1)a

Organic matter (%) 9 1.2(0.3)A 1604 A 2004 A 27 03@0.1)b 05(03)ab 1.6(0.2)ab 23(0.5)ab 2.1(0.2)ab 2.8(0.3)ab 4.4(09)a
Total Nitrogen (%) ¥ 9 0.07 (0.02) A 0.10 (0.04) A 0.12 (0.05) A 27 0.03 (0.01)b 0.06 (0.01) ab 0.06 (0.01) ab 0.09 (0.01) ab 0.09 (0.01) ab 0.12 (0.01) ab 0.18 (0.01) a
Vegetation Traits

Cover (%) 1t 105 304)B 454 A 55(6)A 27 32)b 28 (9) ab 31 (8)ab 34 (5) ab 77 (19) b 939 b 94 (14) b
Hydrological Measurements (Runoff & Soil Erosion)

Number of plots 3 1 1 1 27 3 6 3 6 3 3 3

Plot size (m?) 3 498 511 1474 27 1.5 0.8-1.4 0.9-5.1 0.4-3.95 1.7-5.5 1.2-16.4 2.3-3.14

Rill density (m m?) 3 0.6 0.0 0.0 27 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Runoff coeff. (%)f1+ 3 14.5 2.1 0.4 27 30.8(54)a 12.8(9.2)ab 9.8(2.2)ab 84(2.7)ab 59(24)ab 2.02.1)b 0.7(0.2)b

Erosion (g m?) 111 3 1824 81 4 27 5212 (1972)a 534 (382)ab 256 (108)ab 234 (91)ab 133 (90)ab  65(91)b 25(10) b

Abbreviations: N, number of samples/plots; n/a, not applicable (topographic features were not determined at the patch scale). Names of the dominant plant species for the seven
soil surface patch types: Ms, Medicago sativa; Sch, Santolina chamaecyparissus; Dg, Dactilis glomerata; Tv, Thymus vulgaris; Lp, Lolium perenne; Br, Brachypodium
retusum; Gs, Genista scorpius.

* General slope gradient in the three experimental slopes is 20° except for the berm located at the top 7 and 3 meters of Slopes 1 and 2, respectively, where slope gradient is 40°
(see Fig. 1b).

1 Measured in three composite samples (each encompassing three randomly distributed subsamples) per slope/surface patch from the top 10 cm of the soil. Soil physic-
chemical analyses follow standardized methods by the Spanish Ministry of Agriculture (MAPA, 1994).

1+ Green vegetation plus litter. Visually estimated in 0.25 m? plots (35 regularly distributed plots per slope and 6 randomly distributed plots per surface patch).

111 Cumulative values for the study period (October 2007-December 2008).

Different letters indicate significant differences for the three slopes (capital letters) and the seven surface types (lower case letters) at 0=0.05. Tested using Kruskal-Wallis
ANOVA and post-hoc Mann-Whitney U.
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Table S2. Hydrological data records applied in this study: rainfall characteristics and (surface patch- and hillslope-scale) hydrological responses for

the set of 21 active events recorded during the study period (October 2007-December 2008). Data derived from Merino-Martin et al. (2012).

Hillslope runoff Hillslope sedim Surface patch runoff f1+7 Surface patch sediment yieldf {7
Date Dp Rdf Ls Lo Imff APITTT (mm) yield (g m?) (mm) (g m?)

(mm) (h) (mm h'') (mm) Slpl SIp2 Slp3 SIpl Slp2 SIp3 Ms Sch Dg Tv Lp Br Gs Ms Sch Dg Tv Lp Br Gs
28/12/07 151 14 2 1.5 1.1 03 0.0 0.0 00 0 0 0 05 <0.1 <0.1 <0.1 0.1 0.1 0.1 11 1 1 <1 2 <1 1
10/01/08 16.1 12 3 1.5 13 52 0.0 0.0 0.0 0 0 0 03 02 <01 02 01 01 00 5 20 1 6 1 <l 0
25/01/08 247 16 4 35 1.6 86 00 0.0 0.0 0 0 0 08 03 <0.1 <0.1 0.1 <0.1 <0.1 <1 <l <l <1 <1 <1 <l
08/03/08 289 24 9 55 12 1.9 <0.1 0.0 0.0 2 0 0 08 03 <01 <0.1 0.1 0.0 <0.1 2 9 <1 <1 2 0 1
27/03/08 23.0 17 3 15 13 51 0.0 0.0 00 0 0 0 12 04 <01 00 01 00 0.0 49 5 <1 0 <1 0 0
13/04/08 242 13 9 6.0 19 55 <0.1 <0.1 00 <1 1 0 20 06 <0.1 <01 02 01 01 123 10 <1 <] 1 <1 1
09/05/08 120.1 68 18 150 1.8 158 172 1.0 0.2 187 3 <1 608 146 72 59 47 1.6 1.1 1553 104 18 27 26 4 4
16/05/08 188 7 18 12.0 2.8 1064 44 04 <0.1 &3 3 <1 45 40 22 19 00 00 00 122 23 9 8 0 0 0
18/05/08 73.7 25 16 12.0 3.0 1251 9.7 39 12 125 3 1 296 149 10.1 10.1 41 13 04 547 21 14 12 16 2 8
23/05/08 363 16 14 95 23 1442 54 05 01 151 20 <1 7.1 39 43 21 24 12 02 443 78 28 20 23 24 1
31/05/08 273 15 6 35 1.8 631 14 0.1 0.0 73 1 0 45 11 06 <01 05 00 0.0 115 38 3 <1 2 0 0
09/06/08 484 23 11 9.0 22 356 138 2.6 13 13 9 1 252 131 55 7.1 36 14 0.7 323 18 5 16 8 4 2
29/06/08 454 18 14 85 25 411 50 03 <01 93 2 <1 123 7.6 48 47 21 12 07 574 32 16 11 8 2 1
17/07/08* 32.5 6 49 328 5.7 71 42 08 <0.1 620 27 <l 94 123 102 79 29 13 0.7 216 106 94 56 16 18 3
31/08/08* 16.0 7 11 72 23 03 0.8 04 <0.1 215 6 <1 43 76 41 46 13 1.1 03 513 104 46 43 12 3 2
10/06/08 23.0 16 3 25 14 86 2.7 02 <0.1 23 2 <1 45 35 25 23 06 05 01 115 22 7 13 2 1 <1
12/10/08 139 7 11 7.0 2.0 51 13 01 00 22 <1 <1 26 19 11 17 04 03 0.1 94 6 4 4 1 1 <1
18/10/08 208 93 7 55 22 134 27 02<01 13 <1 <1 48 36 21 11 07 05 0.1 54 14 3 6 1 1 1
24/10/08 176 9 11 80 20 315 64 0.7 <0.1 64 3 <1 71 62 42 36 18 09 01 100 11 3 3 2 3 <<
29/10/08 289 17 6 45 1.8 497 75 0.7 <0.1 9 <1 <1 112 61 32 17 16 07 02 52 4 1 2 <1 1 <1
02/11/08 432 19 12 70 26 433 198 2.8 0.2 132 1 <1 234 120 65 59 137 15 03 248 12 3 4 11 2 <l

Abbreviations: Dp, storm depth; Rd, rainfall duration; I;s5, 15-minute maximum rainfall intensity; [30, 30-minute maximum rainfall intensity; Im, mean rainfall intensity; API,
antecedent precipitation index (10 days; k= 0.98); Slp, slope. Names of the dominant plant species for the seven soil surface patch types: Ms, Medicago sativa; Sch, Santolina
chamaecyparissus; Dg, Dactilis glomerata; Tv, Thymus vulgaris; Lp, Lolium perenne; Br, Brachypodium retusum; Gs, Genista scorpius.
1 Rainfall duration (Rd) was calculated excluding within-storm gaps >1h showing no rainfall activity.
11 Mean rainfall intensity (Im) was calculated as the ratio of total storm depth (Dp) to rainfall duration (Rd).
111 The antecedent precipitation index (API) was calculated following the formulation by Kohler and Linsley (1951). API antecedent period and scaling factor are T=10 days
and k=0.98, respectively (parameters calibrated using local soil moisture records; Appendix B).
1111 Reported data at the patch scale represents the mean runoff and sediment responses recorded in the Gerlach troughs for each event and type of surface patch (Ms, Sch, Dg,
Tv, Lp, Br, and Gs).
* Due to raingauge malfunction in the experimental site, Rd, I;5 and I3 for these two events were interpolated from two nearby (1 and 4.5 km distance) meteorological stations

managed by Viesgo S.L. (Escucha Power station) and the Spanish State Meteorological Agency (9531X code station in Montalban), respectively.

Supplement, page 3 of 10



Table S3. GLM configurations and model statistics (i.e., coefficient of determination, R?; adjusted determination coefficient, Adj R%; and difference
in the value of the Akaike Information Criteria between the lowest scoring model and each candidate model, AAIC) applied for testing the influence
of dynamic rainfall factors (i.e. storm depth, rainfall duration, 15- and 30-min maximum rainfall intensity, mean rainfall intensity, and antecedent
precipitation), the structural connectivity of the slope systems and their interactions on the connectivity of runoff for the three experimental slopes.

Model configurations are ranked according to AAIC. The best supported, most parsimonious model (AAIC=0) is highlighted in red.

Model R AdjR? AAIC Model structuret

CR14 0.81 0.78 0.0 Cr ~ Lo+ API + Sc + Sc:130 + Sc:API
CRO5 0.78 0.77 0.8 Cr ~ API + Sc + Sc:API
CR33 0.81 0.78 2.5 Cr~ 115+ 150 + API + Sc+ §02I15 + §CII30 + Sc:API
CR17 0.80 0.77 2.7 Cr ~1is + API + Sc +§C:I15 + Sc:API
CR10 0.79 0.77 4.1 Cr ~Dp + API + Sc + Sc:Dp + Sc:API
CR21 0.79 0.77 4.4 Cr ~Im+ API + Sc + Sc:Im + Sc:API
CR36 0.81 0.77 5.3 Cr ~ I3+ Im + API + Sc¢ + Sc:I50 + Sc:Im + Sc:API
CR24 0.81 0.77 5.6 Cr ~ Dp + I3 + API + Sc + Sc:Dp + Sc:l30 + Sc:API
CR37 0.81 0.77 5.6 Cr ~Rd + I30 + API + Sc + Sc:Rd + Sc:I30 + Sc:API
CR19 0.79 0.76 5.8 Cr ~Rd + API + Sc + Sc:Rd + Sc:API
CR26 0.80 0.76 7.2 Cr ~Dp + 115 + API + Sc + Sc:Dp + Sc:lj5 + Sc:API
CR43 0.82 0.77 7.5 Cr ~Dp + Ii5 + 130 + API + Sc + Sc:Dp + Sc:Iis+ Sc:l30 + Sc:API
CR40 0.80 0.76 7.5 Cr ~Rd + Ij5 + API + Sc+ Sc:Rd + Sc:I;s + Sc:API
CR53 0.82 0.77 7.8 Cr ~Iis + Is0 + Im + API + Sc+ Sc:I;s + Sc:I30 + Sc:Im + Sc:API
CR52 0.82 0.77 7.9 Cr~Rd+ 15+ 15+ API + Sc + Sc:Rd + gCZI]s + §CZI30 + Sc:API
CR39 0.80 0.76 8.1 Cr ~Iis+Im+ API + S¢ + Sc:I;5s + Sc:Im + Sc:API
CR41 0.80 0.76 8.2 Cgr ~Rd +Im + API + Sc + Sc:Rd + Sc:Im + Sc:API
CR31 0.80 0.76 8.4 Cr ~Dp +Im + API + Sc + Sc:Dp + Sc:Im + Sc:API
CR27 0.80 0.76 8.7 Cr ~Dp +Rd + API + Sc + Sc:Dp + Sc:Rd + Sc:API
CR47 0.81 0.76 9.3 Cr~Dp + Rd + I3 + API + Sc + Sc:Dp + Sc:Rd + Sc:I3 + Sc:API
CR46 0.81 0.76 9.8 Cr ~ Dp + I30 + Im + API + Sc + Sc:Dp + Sc:I30 + Sc:Im + Sc:API
CR55 0.81 0.76 9.8 Cr ~Rd + I3p + Im + API + Sc + Sc:Rd + Sc:I30 + Sc:Im + Sc:API
CR57 0.82 0.76 11.9 Cr~Dp +Rd + I;5 + I3 + API + Sc + Sc:Dp + Sc:Rd + Sc:Iis + Sc:130 + Sc:API
CR59 0.82 0.76 12.2 Cr~Dp + 115 + I39 + Im + API + Sc + Sc:Dp + Sc:Iis + Sc:I30 + Sc:Im + Sc: API
CR48 0.80 0.75 12.2 Cr~Dp +Rd +I;5+ API + Sc + Sc:Dp + Sc:Rd + Sc:I;5s + Sc:API
CR62 0.82 0.76 12.2 Cr ~Rd + Ij5 + Iz + Im + API + Sc + Sc:Rd + Sc:1;s + Sc:I30 + Sc:Im + Sc: API

Abbreviations: Cg, per-rainfall-event functional connectivity of runoff; Dp, storm depth; Rd, rainfall duration; I;s, 15-minute maximum rainfall intensity; I3, 30-minute maximum
rainfall intensity; Im, mean rainfall intensity; API, antecedent precipitation index (10 days; k= 0.98); Sc, mean structural connectivity of “source areas” of the slopes.
T, tested models take log-transformed values for the co-variables Dp, Rd, I;s, I30, Im and API.
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Table S3 continuation (1).

Model R AdjR? AAIC Model structuret

CR51 0.80 0.75 12.3 Cr ~Dp + Rd + Im + API + Sc + Sc:Dp + Sc:Rd + Sc:Im + Sc:API
CR56 0.80 0.75 12.3 Cr ~Rd +Ij5 + Im + API + Sc + Sc:Rd + Sc:I;s + Sc:Im + Sc:API
CR49 0.80 0.75 12.4 Cr ~Dp + I;5s + Im + API + Sc + Sc:Dp + Sc:I;s + Sc:Im + Sc:API
CR60 0.82 0.75 14.1 Cr ~Dp + Rd + I3p + Im + API + Sc + Sc:Dp + Sc:Rd + Sc:I3 + Sc:Im + Sc:API
CR61 0.81 0.74 16.3 Cr ~Dp +Rd + I;5 + Im + API + Sc + Sc:Dp + Sc:Rd + Sc:I;5 + Sc:Im + Sc:API
CR63 0.82 0.75 17.2 Cr ~Dp +Rd + I;5 + I3p + Im + API + SC + Sc:Dp + Sc:Rd + Sc:1;5 + Sc:Iz0 + Sc:Im + Sc:API
CRO09 0.61 0.56 43.8 Cr ~Dp +Rd + Sc + Sc:Dp + Sc:Rd
CR30 0.64 0.57 44.5 Cr ~Dp + Rd + Im + Sc + Sc:Dp + Sc:Rd + Sc:Im
CR11 0.60 0.55 453 Cr ~Dp + Im + Sc + Sc¢:Dp + Sc:Im
CRO7 0.60 0.55 459 Cr ~Dp + I9 + Sc + Sc:Dp + Sc:l30
CRO2 0.56 0.53 46.0 Cr ~ Lo+ Sc + Sc:I0
CRO1 0.56 0.52 46.3 Cr ~Dp + Sc + Sc:Dp
CR20 0.60 0.54 46.5 Cr ~Rd +Im+ Sc + Sc:Rd + Sc:Im
CROS8 0.59 0.54 46.8 Cr ~Dp + 15+ Sc + Sc:Dp + Sc:l;s
CRO3 0.54 0.51 48.2 Cr~1Iis+ Sc + §02I15
CR13 0.58 0.53 48.6 Cr~Rd+ 15+ Sc + Sc:Rd + §CZI30
CR45 0.65 0.56 49.2 Cr ~Dp + Rd + I3p + Im + Sc + Sc:Dp + Sc:Rd + Sc:Iz0 + Sc:Im
CR25 0.61 0.54 49.6 Cr ~Dp +Rd + I;5+ Sc + Sc:Dp + Sc:Rd + Sc:Iis
CR23 0.61 0.54 49.6 Cr ~Dp + Rd + I3p + Sc + Sc:Dp + Sc:Rd + Sc:I3
CR50 0.65 0.55 50.1 Cr ~Dp +Rd + I;5 + Im + Sc + Sc:Dp + Sc:Rd + Sc:I;s + Sc:Im
CRO6 0.53 0.50 50.1 Cr ~Im+ Sc + Sc:Im
CR16 0.57 0.52 50.1 Cr ~Rd + 15+ Sc + Sc:Rd + Sc:1;s
CR12 0.57 0.51 50.6 Cr~ 15 +I30+§C +§CII15 +§CZI30
CR28 0.61 0.53 50.8 Cr ~Dp + I3 + Im + Sc + Sc:Dp + Sc:I3 + Sc:Im
CR29 0.61 0.53 51.0 Cr~Dp + 115+ Im + Sc + Sc:Dp + Sc:115 + Sc:Im
CR22 0.60 0.52 51.4 Cr ~Dp + 15 + I3 + Sc + Sc:Dp + Sc:1;5s + Sc:lso
CR35 0.60 0.52 51.9 Cr ~Rd + I3p + Im + Sc¢ + Sc:Rd + Sc:I30 + Sc:Im
CR15 0.56 0.50 51.9 Cr ~I30 + Im + Sc + Sc:I30 + Sc:Im
CR38 0.60 0.52 52.1 Cr ~Rd +Ij5 + Im + Sc¢ + Sc:Rd + Sc:1;s + Sc:Im
CR58 0.66 0.54 52.8 Cr ~Dp +Rd + Ijs + I3 + Im + Sc + Sc:Dp + Sc:Rd + Sc:I;5 + Sc:I30 + Sc:Im
CR18 0.55 0.49 53.8 Cr ~I1s + Im+ Sc + Sc:I;s + Sc:Im
CR32 0.59 0.50 54.0 Cr ~Rd + 15+ I30 + Sc + Sc:Rd + Sc:I;5 + Sc:lI30
CR42 0.62 0.52 54.3 Cr ~Dp + Rd + I;5 + I30 + Sc + Sc:Dp + Sc:Rd + Sc:1;5 + Sc:l50

Abbreviations: Cg, per-rainfall-event functional connectivity of runoff; Dp, storm depth; Rd, rainfall duration; I;s, 1 5-minute maximum rainfall intensity; I3o, 30-minute maximum
rainfall intensity; Im, mean rainfall intensity; API, antecedent precipitation index (10 days; k= 0.98); Sc, mean structural connectivity of “source areas” of the slopes.
T, tested models take log-transformed values for the co-variables Dp, Rd, s, [30, Im and API.
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Table S3 continuation (2).

Model R AdjR? AAIC Model structuret

CR44 0.61 0.51 55.9 Cr ~Dp + 15 + I30 + Im + Sc + Sc:Dp + Sc:Ijs + Sc:l30 + Sc:Im
CR34 0.57 0.48 56.4 Cr ~ Iis + Iso + Im + Sc + Sc:I;5 + Sc:130 + Sc:Im
CR54 0.61 0.50 57.0 Cr~Rd +Ii5 + 130 + Im + Sc + Sc:Rd + Sc:1;5 + Sc:l30 + Sc:Im
CRO4 0.45 0.41 59.7 Cr ~Rd + Sc + Sc:Rd

Abbreviations: Cg, per-rainfall-event functional connectivity of runoff; Dp, storm depth; Rd, rainfall duration; I;5s, 1 5-minute maximum rainfall intensity; I3o, 30-minute maximum
rainfall intensity; Im, mean rainfall intensity; API, antecedent precipitation index (10 days; k= 0.98); Sc, mean structural connectivity of “source areas” of the slopes.
T, tested models take log-transformed values for the co-variables Dp, Rd, s, I30, Im and API.

Table S4. GLM configurations and model statistics (i.e., coefficient of determination, R?; adjusted determination coefficient, Adj R?; and difference
in the value of the Akaike Information Criteria between the lowest scoring model and each candidate model, AAIC) applied for testing the influence
of dynamic rainfall factors (i.e. storm depth, rainfall duration, 15- and 30-min maximum rainfall intensity, mean rainfall intensity, and antecedent
precipitation), the structural connectivity of the slope systems and their interactions on the connectivity of runoff for the three experimental slopes.

Model configurations are ranked according to AAIC. The best supported, most parsimonious model (AAIC=0) is highlighted in red.

Model R?2  AdjR®> AAIC Model structure

CS04 0.81 0.79 0.0 Cs ~Im+ Sc + Sc:Im
CS08 0.81 0.78 4.4 Cs~ ;s +Im+ Sc + Sc:1;5 + Sc:Im
CS10 0.81 0.78 4.6 Cs~Im+ API + Sc + Sc:Im + Sc:API
CS06 0.81 0.78 5.4 Cs ~ I30 + Im + Sc + Sc:130 + Sc:Im
CS02 0.79 0.77 6.4 Cs~1Ii5+ Sc + gCZI]s
CS09 0.80 0.77 7.9 Cs ~I;s+ API+ Sc + Sc:I;5 + Sc:API
CS05 0.80 0.77 8.2 Cs~1Iis+ 150+ Sc + §CZI]5 + §CZI30
CS14 0.82 0.78 8.2 Cs ~I;5+ Im+ API + Sc + Sc:I;5 + Sc:Im + Sc:API
CS12 0.82 0.78 8.5 Cs~ 15 +I30+IH1+§C +§CZI15 +§CZI30 + Sc:Im
CS11 0.82 0.77 8.7 Cs ~ I15+ Izo + API + Sc + Sc:Iis + Sc:I30 + Sc:API
CS13 0.81 0.77 9.7 Cs ~ I30 + Im + API + Sc + Sc:I30 + Sc:Im + Sc:API
CS15 0.83 0.77 11.4 Cs ~ 15+ Iso + Im + API + Sc + Sc:Iis + Sc:I30 + Sc:Im + Sc:API
CS01 0.76 0.74 14.0 Cs ~ Iz0 + Sc + Sc:I30
CS07 0.78 0.74 16.2 Cs ~ I30 + API + Sc + Sc:I30 + Sc:API
CS03 0.43 0.37 69.3 Cs ~ API + Sc + Sc:API

Abbreviations: Cg, per-rainfall-event functional connectivity of runoff; Dp, storm depth; Rd, rainfall dliration; Ii5, 15-minute maximum rainfall intensity; I3o, 30-minute maximum
rainfall intensity; Im, mean rainfall intensity; API, antecedent precipitation index (10 days; k= 0.98); Sc, mean structural connectivity of “source areas” of the slopes.
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2. Supplementary Methods S1

These supplementary methods contain information on the parameterization of the
Antecedent Precipitation Index applied in this study as a proxy of the antecedent wetness

conditions for the experimental slopes and study period
2.1. Objective

The Antecedent Precipitation Index (API; Kohler and Linsley, 1951) provides a practical
proxy of antecedent wetness conditions in hydrological studies where no continuous
records of soil moisture at daily/sub-daily frequency are available for analysis. Overall,
API represents antecedent wetness as a weighted summation of daily (antecedent)
precipitation:
API =Y. T Pkt (S1)

where, Pt (mm) is the precipitation on a given day t, k is a dimensionless decay
coefficient that represents a measure of the decline in the influence of past precipitation
on soil moisture, and T (days) is the antecedent period considered for the calculation of
the index. For general convention, k typically takes a value between 0.85 and 0.98
(Viessman and Lewis, 1996). The number of antecedent days, T, considered for the
calculation of the index is generally between 5 and 15 days (Viessman and Lewis, 1996;
NRCS, 1997; Hong et al., 2007; Ali et al., 2010; Masselink et al., 2016).

The objective of this complementary analysis was to parameterize the k coefficient and
T antecedent period of the index for the three experimental slopes and the full duration of

the study (from October 2007 to December 2008) covered in our analysis.
2.2. Data and Methods

We applied time-domain-reflectometry (TDR) volumetric records of soil moisture (%,

vol/vol) obtained from autumn 2007 to winter 2008 in the three experimental slopes to
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parameterize the APl k and T parameters 0
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Figure S1. Precipitation and soil moisture
The recorded soil moisture values and

records during the study period
precipitation records for the study period in the three experimental slopes (Figure S1)
evidenced the formation of two markedly dry intervals in autumn/winter 2007-08 and
summer 2008, and two wet phases running in spring and autumn 2008.

We evaluated the Pearson’ R correlation between the soil moisture series of the slopes
and a variety of API series obtained by using different values for the k (0.80-0.98 range)

and T (from 5 to 15 days) parameters. The k and T values that maximized the correlation

between soil moisture and API were selected as calibration values for the API parameters.

2.3. API parameterization results

The highest correlation score between the observed values of soil moisture and the
calculated API values was reached for all the three slopes for k= 0.98 and T= 10 days
(Figure S2 a-c). Using these numbers as calibrated values for the APl parameters, API
explains a high proportion of the variance comprised by the soil moisture data in the
experimental slopes (the R? for the obtained optimal soil moisture-API relationships

ranges 0.76-0.80 for the three experimental slopes; Figure S2 d-f).
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Figure S2. Determination of optimal k and T values: (a-c) Pearson’s R correlation
coefficients for the relationships between soil moisture and API in the three experimental
slopes using different k and T values for the computation of API values, and (d-f)
moisture-API relationship for the determined optimal k and T values (0.98 and 10 days,
respectively) in the three experimental slopes.
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