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1 Supplementary material 1: data set with the main explanatory variables and sediment yield characteristics

The table S1 presents the dataset assembled for this study with the main calculated explanatory variables.
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2 Supplementary material 2: Scatterplot matrix

The values of the variables A, Log and Rz p are log-transformed (in base 10). The values of Scg and S¢ are square root
5 transformed. For readability of the figure, the variables IC50, IC50zp, P1hig and P6hy are not shown. IC50 and 1C50,p

are highly correlated with 7C95 and 1C95 p respectively, P1hig and P6hy( are both highly correlated with P24h.
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Figure S1. Scatterplot matrix with pairwise scatter plots, distributions, and Pearson correlation coefficients for the main explanatory variables
(n = 120 catchments). The lower panels show the pairwise scatter plots, the diagonal panels show the distribution, and the upper panels give
the Pearson correlation coefficients between the variables. The colours represent the different typologies of dominant sediment transport
process according to the classification of Wilford et al (2004): yellow = debris flow, pink = debris flood and purple = bedload.



3 Supplementary material 3: Comparison of observed and LOO predicted values

Models V=f(Rzp) - Annual specific sed. supply Model V=f(Rzp) - Annual absolute sed. supply
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Figure S2. Model V = f(Rzp) Comparison of observed and LOO predicted values of annual (first row), 10-years level (second row) and
reference (last row) sediment production in specific value (left column) and in absolute value (right column). The black lines show perfect
agreement between observed and predicted (i.e. 1:1). The dotted lines and the gray lines show, respectively, reference intervals [1/2; 2] and
[1/5;5].
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Figure S3. Model V = f(Rzp,IC95zp) Comparison of observed and LOO predicted values of annual (first row), 10-years level (second
row) and reference (last row) sediment production in specific value (left column) and in absolute value (right column). The black lines show
perfect agreement between observed and predicted (i.e. 1:1). The dotted lines and the gray lines show, respectively, reference intervals [1/2;
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Figure S4. Model V = f(Rzp, M) Comparison of observed and LOO predicted values of annual (first row), 10-years level (second row)
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perfect agreement between observed and predicted (i.e. 1:1). The dotted lines and the gray lines show, respectively, reference intervals [1/2;
2] and [1/5; 5].



10

15

4 Supplementary material 4: sediment yield records and estimation of sediment yield characteristics

The following graphs present the sediment yield data collected for each studied catchment and the adjustments made to the
estimates of sediment production volumes. The left panel represents the sediment supply record over the period 1860-2020.
The shape of the dots and lines indicates the types of data sources (dredging or event documented in the BD-RTM database)
and the intensity of the documented events. The colour of the dots and lines informs the intensity associated with the historical
event of the RTM database ("Evt_int_1","Evt_int_2", "Evt_int_3", "Evt_int_unk" refer to minor, moderate, high and unknown
intensity, respectively). The two vertical dashed lines in grey delineate the monitoring period that started at the construction of
the debris basin and ends in 2020. Cumulative dredging volumes for upstream debris basins are shown in black (solid line) for
retention basins of second order (i.e. comprising another debris basin in the upstream catchment). The right panel shows the
statistical fit made for the estimation of the reference and 10-year return level volumes. No statistical fit are perform for second

order basins because the event magnitude can be strongly influenced by the presence of the upstream debris basin.

Figure S5. Sediment yield records and estimation of sediment yield characteristics (see plots in the next pages). Left panel (first row) Name
of the torrent, location, ID code; (second row) Hierarchical order, catchment area; (third row) Fevt: estimated frequency of documented
events (number of event/year); Vm: mean annual volume (m3); (fourth row) Type : dredging, minor, moderate, high and unknown intensity
of documented event. Right panel: (first row) Reference and 10-years return level volumes, adjustment method (if applied); (second row)
Number of observations (years) (and number of non-null observations).
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LA CREUSAZ & CHAMONIX-MONT-BLANC (74) D : D323 T Vref = 90000 m3; V10 =131 m3 | Méthdde - GPD,
Ordre hierarchique  1: Superfce du bassin': 6.19 k= i Nombre dobservations : 23 (dont 14inon nujes)
Fewt: 0.1V 5856.39 m3 '
| 750
i son
: 250
| T Lot
L vew o %o U T,
bosenhasoss883o0bhsthod s § § &
o0 50 wo b ) 4
te v do Gumbelu
LE BOURGEAT & LES HOUCHES (74) 1D - D326 B Vel = non calculé
Ordre hierarchique : 1; Superfce du bassin 3,91 km? ! Nombre dobservations : 22 (dont 2 rpn nulles)
Fowt: 0,12 Vm - 47518 m3 :
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Amee Vit de Gurbel s
£ NANT BORDON (2) & PASSY (74) 1D : D320 son non calculé V10 = non calcuf Méthade : ngn falculé
Ordre hierarchique : 1; Superfice du bassin : 1.65 km? i
Fewt: 0,221 Vm 1775 m3
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‘TORRENT DE LAIGUILLE a BIVIERS (38) ;1D : ID40 o a000] Vref=3000m3 V10 = 1065 m3 ; Methode : Exponéntielle
Ordre hierarchique : 1 : Superfce du bassin : 0.24 km? ! Nombre dobservations : 28 (dont § non nulies)
evi-0.04: V- 275,83 m3 '
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Amde Vbl de Gurbel
TORRENT DES GUICHARDS & BIVIERS (38) {ID  ID43 a0 30000 m3; V10= 4767 m3 ] Méthdde
Ordre hierarchique  1; Superfce du bassin : 0,58 km* e i
0,16 Vm - 114167 m3
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TORRENT DE CREPON & BIVIERS (38) 1D D42 Viel=1742m3 . V10=546m3; Méthode. Exponefiiele
Ordre hierarchique - 1 ; Superfce du bassin : 0.24 k? Nombre dobservations : 28 (dont 6 npn nulies)
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20 TORRENT DE GAMOND (ST HUGUES) 4 BIVIERS (38): D: D47 B0\ ref = 2415 m3; V10=842 m3; Méthodel: GPD.
O bt Superion G basn 051 Normore obmersatons - 39 lon 11 pon s
Fev: 0461 v 2353
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ke sl e Gumbely
600001 LE MERDARET (AMONT) & CHANTELOUVE (38) ; ID D48 600001 Vref =59139 m3; V10=16838 m3; Méttiode : GP!
Dvdlemelav:mque 1 Superficie du bassin : 0.91 kny Nombre d'observations : 31 (dont 19 hon nufles)
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L= VEROARET (AL 3 CRANTELOUVE () 101049 Ve Va0 31752 . Metfods Lo
o] e Rerarche 2. Sy e 3.8 so0o| Nomere observations - 5 (dont 27mom nue)
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P
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RAVIN DES PALES a CHANTELOUVE (38) ; ID : ID50 18996 m3 ; V10 =11058 m3; Méthode : GP
Ovd:emelav:mque 1 Supemcle du bassin : 0.74 km? Nomhrenobsewanons 33 (dont 24:non nufles)
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AFVEYRON ARGENTIERE o CHAMONX 7)1 0501 Viet =25536 m3 . V10=7122m3 { Wéihdde - GPD!
Ot hearchaie 1 Suprios dubasn: 5.2 Nomre dogsenvatons - 16 qont 16n0n nufes)
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RUISSEAU DESARCHESaCHICN\UANNE(am \D D57 Vref =17891 m3; V10=9942m3 ; Méthdde : GPD
Ordre hierarchique : 1 e ficie du bassin m? Nombre d'observations : 34 (dont 19:non nufles)
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RUISSEAU DES FRACHES a CHICHILIANNE (38) D : ID58.
Ordre hierarchique : 1; Superficie du bassin: 0.97 km

Vref = 15956 m3; V10= 5863 m3; Methdde : Expanentiel
Nombre d'observations : 32 (dont 11:non nufles)

15009 Fevt: 0.12 ; Vm : 1573.87 m3 1506
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sonée R S—
RUISSEAU DES FRACHES & CHICHILIANNE (38): 1D D59 Viel = 16033 m3 . V10 6551 m3 | Methade - Expanente
Ordre hierarchique : 2 ; Superficie du bassin : 12.66 km? Nombre d'observations : 25 (dont 11:non nufles)
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sonte Vbl deGumbeu
TORRENT DE LA BERNARDIERE & CHICHILIANNE (38): 10 1060 T Viet = nan caloé V10 = non calcud Métndde e e
Ordre Herarcique - 1 - Superce du bassin 081 ke ! a3 f
Peut: 0,04 vin': 8162 5 |
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LE RIF TALON & CLAIX 39) ;D D64 . VieT = non caculé V10 = non calculd Metnades non Gaicue
Ordre hierarchique : 1 ; Superficie du bassin : 1.31 km? i Nombre d'observations : 23 (dont 4 non nulles)
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RUISSEAU DE CHALANNE & CORDEAC (38) D 1065 Viet =6529m3: v10=2373m3; Methodk : Exponiriel
Ocre herarchique : 1 ; Superfice du bassin: 228 ki Nombre dobservations : 3 (dont 12 pon nules)
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LE CRAPONOZ & CROLLES (38) 10 1074 Viet = non caculé V10 = non caculd Metnads : non Gacue
Ordre hierarchique : 2 ; Superficie du bassin : 7.84 km? Nombre d'observations : 23 (dont 17 non nulfes)
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VERDERET & EYBENS (39) 1D 1076 Vel = 38183 V10= 16533 Méthode  Expongnuel
Orcre herarchique : 1 : Superfice du bassin : 1.16 k. 15 i
Fevt: 0021 V- 476.18 m3
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ante i do umbelu
SONNANT & GIERES (38) ; ID : ID79. Vref = 1403 m3; V10=510m3; Méthode:: GPD
Omremeravcmque l Supemaedu bassin : 26.3 km? Nombre d'observations : 21 (dont 20 nion nulfes)
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LA GRESSE | GRESSE_EN-VERCORS (3510 D80 7 Vret = non calculé V10 = non calculd_ éthde - non cacule
O Neraciae 1 Supercie d bassin 22k ! 24 (Gont 1o nulles)
Feut£ 0,03 vin': 7917 m |
e : 150
cuage ]
% Enine '
) |
Ewintinc |
! 10
| s
| <
JR—— o s 5 & &
| I p ! I ,ie 8B R
1900 1650 S s 3 i
Ao i do umbelu
LE CHARMEYRAN & LA TRONCHE (3) ;D : D88 [SS—— - culé V10 = non calculé] Methofe : non cAlcuie
Ordre hierarchique : 1; Supeﬂc\e du bassin : 4.1 km? PHC Nombvedobservannns 19 (dont 19 fion nulles)
owt: 0.12: Vi : 400 A
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sonte Vi deGumielu
o] LE SAINT-ANTOINE A LE BOURG DOISANS (39101055 0 = 10878 md; Wétiode : Exponenielle
OnteNerachigue 1 Superfie d bassn: .35 Nomire donsenaions 23 dont 7 gon mal)
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LE TREUIL 4 LE BOURG D'OISANS (38) ;1D : 1D98 ° ‘Vref = non calculé V10 = non calculd Méthade : nog calculé
Ordre hierarchique : 1 ; Superficie du bassin : 4.55 km* i Nombre d'observations : 35 (dont 4 non nulles)
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