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Supplementary text
A. Derivation of numerical model for backwater-scaled avulsions

The numerical model was built on previous work (1) that explored controls on avulsion location on
lowland deltas, but did not analyze avulsion frequency and its dependency on relative sea-level rise. The
model consisted of a delta with an imposed number of lobes assumed to form a branching pattern, with
only one lobe active at a given time (Fig. 1C) (1, 2). Each delta lobe is modeled as a coupled river and
floodplain in a quasi-two-dimensional mass balance framework (3, 4),

an 1 100Q,

E+6 = —mga (S1)

where 7 is channel bed elevation relative to sea level, t is time, o is relative sea-level rise rate, x is
downstream distance, and Q, is the volumetric sediment transport capacity at position x. Sediment is
deposited uniformly over lobe width B with porosity 4,,.. At the delta front, fluvial sediment transport
transitions to gravity flows and avalanching, and deposition drives foreset progradation. We approximated
progradation using a moving-boundary formulation, with a foreset of constant slope S, set to five times
the transport slope (5, 6).

We used the backwater equation to constrain water mass and momentum under quasi-steady
flow conditions (3),

dH, S-S5 N Fr® H dB,
dx 1—Fr? 1-—Fr?B, dx

(82)

where H,, is flow depth, S is channel-bed slope, S; = CfFr2 is friction slope, C; is friction coefficient, Fr is
Froude number, and B, is the width of flow. We assumed flow width was contained by the channel
upstream of the river mouth, and expanded at a constant spreading angle offshore (3, 7), here set to 15
degrees. Following recent work (1), the location of the river mouth x,,, was set by the intersection of the

floodplain profile n, with sea level ¢,,

Xm = Xlnpo=g, (S3)

where the floodplain elevation is defined as the sum of the bed elevation and channel depth H.,
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np(x) =n(x) + He (54)

Over time, the floodplain in our model aggraded in concert with the channel bed, driving river-mouth
advancement. A mobile river mouth was necessary for foreset progradation to drive topset aggradation
(1).

We routed sediment in the river according to Engelund-Hansen (8) for total bed-material load,

a
Qi = B/RgD* = ()" (S5)
f

where R is submerged specific density of sediment, g is gravity, D is the median grain-size of bed
material, t* is Shields number, and @ = 0.05 and n = 2.5. All sediment delivered to the delta front was
captured in the foreset (6, 9).

Following recent work (1), we approximated deltaic evolution using four separate quasi-two-
dimensional profiles of predefined width, representing four distinct lobes. At a given time, one delta lobe
was active (10, 11) and was governed by Eqgs. (S1 — S5). We varied sediment supply at the upstream end
with water discharge such that the normal-flow bed slope was held constant, and therefore erosion and
deposition were not driven by changes in the ratio of sediment supply to water discharge (12). Inactive
lobe shapes were unchanged when abandoned (13) but were partially drowned in cases due to relative

sea-level rise.

We used an avulsion criterion given by a critical thickness of aggradation, which we refer to as
superelevation (An):
An(x) = H (S6)
in which H = H*H_ is the aggradation thickness necessary for avulsion, H, is the bankfull channel depth,
and H* is the avulsion threshold, a dimensionless number that is of order unity (14—-16). We triggered an
avulsion when and where the floodplain elevation of the active lobe exceeded the floodplain elevation of
the lowest-elevation abandoned lobe (1 gpanaonea), €valuated at the same distance downstream from the

trunk channel:

(§7)

A ( ) _ {nf (X) - nf,abandoned (X) for x < xm,abandoned
nf (X) - fsea forx > xm,abandoned
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where X, opanaonea 1S the stream-wise coordinate of the abandoned-lobe shoreline. Seaward of the
abandoned lobe, superelevation is measured relative to sea level (¢,.,) (1, 17). Extreme floods may also
affect the timing of any one avulsion (15, 18), but these factors were neglected following previous work (1,
19, 20). For simplicity we ignored the river reach laterally spanning lobes, because lobes are much longer
than they are wide (21, 22).

After avulsion, the river was rerouted to the lowest abandoned lobe by joining the bed profile of

the active channel upstream of the avulsion site with the bed profile of the new flow path downstream,

_ MIN(nabandonedl(x)' nabandonedz (X), nabandonedB (X)) x > xA S8
nnew(x) - ( )
n(x) x < x4
where x is distance downstream, x, is the avulsion location, 7,,.,, is the new riverbed profile after
avulsion, i is the riverbed profile before avulsion, and 1,,4ndoned1 Nabandonedz» @Nd Napandoneas are the
three abandoned-lobe long profiles. The MIN operator here selects the abandoned profile that has the
minimum mean elevation, 77, downstream of the avulsion node,

1

= fmmmdx (59)

xm_ A XA

where x,, is the downstream coordinate of the river mouth. For example, if 1, qnd0neqz (X) Yielded a lower
value of 77 than both 1,,4ma0mea1 () @Nd Napandoneas () Yield, then n,pamaoneaz () Was selected as the path
downstream of the avulsion location. This procedure mimics the tendency of rivers to select steeper
paths, fill in topographic lows (10, 23), and to reoccupy previously abandoned channels (24). After
establishing the new flow path, lobe construction (Egs. S1 — S5) and avulsion setup (Egs. S6 and S7)
began anew.

To enable applicability across a wide range of river conditions, the model was normalized using

1 Qs

the channel dimensions and the characteristic aggradation rate of the backwater zone, ¥, = TR
—Ap) Bckp

Normalizing Egs. (S1 — S9) yields

an* 1 0dq;
+o' = ———
at* B*q, 0x*

(S10)

x,*n = x*ln}(x*) =& (511)
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np(x) =n"(x)+1 (512)

oH, S —5; N Fr? H*dB}
ax* 1—Fr2 1-—Fr2B;, dx*

(S13)

Cgi = a(@)®  (S14)
Ap* > H*  (S15)

A *(x*) _ {U}(x*) - n;,abandoned (x*) forx* < x:n,abandoned

__ . N . S16
nf (x ) - stea for x* > xm,abandoned ( )

n:lew(x*) — *N[H:I(r];bandonedl(x*)' nz*zbandonedz(x*)' nabandoned3(x*)) x* TXZ . (517)
n*(x") x* < x;

1 (*h
—— f PGydxt (S18)

*
Xm — X4 £

1
(1_}Lp) HcBcLp/Qs

where x* = x /L, is normalized distance downstream, t* = is normalized time and Q; is

volumetric sediment supply averaged over many flood cycles, B* = B/B, is hormalized lobe width, H;;, =
H,, /H. is the normalized depth of flow, B, = B,, /B, is normalized width of flow, $* = S/(H./L}) is the
normalized bed slope, Sf = Fr?C;/(H./Ly) is the normalized friction slope, g; is the Einstein number
representing dimensionless bed-material transport (25, 26) and g*, is the time-averaged Einstein number.

All elevation variables were normalized by the channel depth (e.g., &g = &ea/He, 1 =1/H,).

B. Model implementation

For comparison of results among the numerical backwater-scaled-avulsion model (Egs. S1-S9),
the analytical backwater-scaled-avulsion model (Eq. 4), the radially averaged model (Eq. 2), and the
channel-averaged model (Eq. 3), we varied the normalized relative sea-level rise rates ¢* for constant
values for the other input parameters that were representative of lowland deltas (Table S2). Parameter
values correspond to the case of a delta that builds into a basin that is twice as deep as the channel

(H, = 2H.) and experiences avulsions when the active lobe has aggraded to a height of half the channel
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depth (H* = Hi = 0.5) above neighboring lobes. For all model runs we assumed deltas were composed of

four lobes (N = 4) with a width of forty times the channel width (B = 40B.) and 40% porosity (1, = 0.4),
which are reasonable estimates for natural deltas (4, 21, 22, 27). Analytical models also required
specification of lobe length, here set to the backwater length-scale (L, = L;). In contrast, the numerical
backwater-scaled-avulsion model did not require specification of lobe length, as the model naturally
produced lobe lengths between half and twice the backwater length-scale (L, = 0.5L,-2L,) based on the
location of maximum aggradation (Eq. S6).

The numerical model for backwater-scaled avulsions (Eqs. S1-S9) required six additional input
parameters describing river flow, sediment transport, channel morphology, and a variable discharge
regime, which is necessary to produce backwater-scaled avulsion nodes (1). These parameters are:
bankfull Froude number in the normal-flow reach (Fr, ), bankfull Shields number in the normal-flow
reach (t,, ), friction factor (C;), bankfull exceedance probability (F,;), coefficient of variation of flow depth
(CV), and a normalized flood duration (T,'). The bankfull exceedance probability F,, describes the
frequency of overbank floods, and the coefficient of variation CV describes the magnitude of large floods
relative to low flows; together, F,; and CV define a log-normal distribution of normal-flow depths (1, 28,
29). The distribution was discretized into twenty logarithmically spaced bins, with each bin i being

described by normal-flow depth H,,; and probability F;. We sampled the distribution at timescale set by the

normalized flood duration T, = m, where T, is the dimensional flood duration. For each flow bin
btic —p s

i, we varied sediment supply (Q;;) using Engelund & Hansen (8) such that the normal-flow transport slope
(Seq) remained unchanged,

a (H,S n a N .\
0o = BARID* ¢ (5" = B RgD3 g (i i)

where H,, ; is normal-flow depth of discharge bin i normalized by the channel depth (H,; = H,,;/H.) and

* HcSeq

Tnbf = —p - Averaged over many flood cycles, the sediment supply Q@ is given by the linear combination

of sediment supplies and occurrence probabilities for each flow bin,

20
Qs = Z Qs,iF;
i=1
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Similar to other model parameters, the parameters exclusive to the numerical model were held constant
at values representative of lowland deltas (Fr, s = 0.17, 7, ,, = 1, Cf = 0.005, F,; = 0.05, CV = 0.53,
T; = 0.001; Table S2).

The numerical model (Egs. S1-S9) also required specification of initial conditions. At the start of
each model run, the initial topography of each delta lobe was assumed planar with a uniform downstream
slope set to the transport slope for normal flow, similar to previous studies (3, 17, 30). Following previous
work, each model run began with a spin-up phase during which the river occupied each lobe at least
once, and thus the effect of initial conditions was minimized (1).

Following the model spin-up, the numerical model (Egs. S1-S9) was run for 13 avulsion cycles.
We computed the average time T, between avulsions and calculated avulsion frequency using f, = 1/T,.
Cycles 4, 7, 10, and 13 were excluded from the average because these cycles featured significant trunk-
channel sedimentation, which was not observed during most avulsion cycles and violated simplifying
assumptions in the analytical model. As documented previously (1), trunk-channel sedimentation in the
numerical model occurs every N — 1 avulsions, and is associated with downstream translation of the
avulsion node in tandem with shoreline progradation, similar to that observed on the Yellow River delta
(15).

In addition to comparison among models, we also tested the analytical backwater-scaled-avulsion
model (Eqg. 4), the radially averaged model (Eq. 2), and the channel-averaged model (Eq. 3) directly
against field data pertaining to the Holocene period for 6 natural deltas where all model parameters could
be constrained (Fig. 2, Fig. S1). For each natural delta, we calculated how f, varied with relative sea-level
rise in the range o* = -1 — 10, holding all other parameters to constant values specific to each delta
(Table S2). Using the minimum and maximum f, among field sites for a given o* value, we defined an

envelope of analytical model predictions that could be compared to all field data (Fig. 2, Fig. S1)
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C. Nomenclature

Meaning

Dimensions (L = length,
M = mass, T = time,
1 = dimensionless)

fa
fa

Delta land area
Lobe width
Channel width

Lobe width normalized by
channel width
Lobe-progradation distance

Lobe-progradation distance
normalized by backwater
length-scale

Avulsion frequency

Avulsion frequency normalized
by maximum possible avulsion
frequency

Aggradation thickness
necessary for avulsion
Avulsion threshold

Offshore basin depth

Offshore basin depth
normalized by channel depth
Channel depth

Lobe length (or avulsion
length)
Normalized lobe length

Backwater length-scale

Number of avulsions before a
given lobe is reoccupied
Number of delta lobes

Volumetric sediment supply
averaged over many flood
cycles

Channel-bed slope

Time between avulsions
Aggradation rate

Aggradation rate normalized
by characteristic aggradation
rate of the backwater zone.
Characteristic aggradation rate
of the backwater zone

Relative sea-level rise rate

Relative sea-level rise rate
normalized by sediment
supplied to the whole delta

L2
L
L
1

L3771

LT™1

LT™1
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D. Derivation of analytical model for backwater-scaled avulsions

Our backwater-scaled analytical model averages mass balance over an avulsion cycle where
lobes are assumed to build at a fixed length L, set by backwater hydrodynamics (3, 31, 32), and the river
aggrades to thickness H before an avulsion occurs (2, 14, 15). The trunk channel upstream of the
avulsion node aggrades during construction of the first lobe (Fig. 1C), such that aggradation occurs only
downstream of the avulsion node for subsequent avulsion cycles. We assume a uniform riverbed slope, S,
and a vertical delta foreset. These assumptions are relaxed in the full numerical model, but here allow for

an analytical approximation:

QsT, {(LA —D)BH +DB(H, +z+ DS/2) ifD=0
(1 _’117)

L,BH itp <o 19

where D is lobe-progradation distance just prior to avulsion, and z is the magnitude of sea-level rise over
an avulsion cycle. For D > 0, the first two terms on the right-hand side account for deposition on the delta
topset and progradation of the foreset (Fig. 1B-C). For D < 0, sedimentation is only on the topset.
Combining Eq. (S19) and f, = 1/T, and rearranging for f, results in the solution given by Eq. (4).

Geometric constraints (15) dictate that shoreline progradation is:

D=1, (H* - Hi) (S20)

c
and that the magnitude of sea-level rise during an avulsion cycle is

z=noT, (521)

where n is the number of avulsions that occur before lobe reoccupation, which —for random switching
amongst topographic low areas— is

N+1
n=—-— (522)

where N is the total number of lobes (2).
Some parameter combinations can violate model assumptions, and so we impose three

constraints. Marine transgression between avulsions must not drown the avulsion node,

D>-L, (S23)
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and lobes must not prograde greater than an avulsion length between avulsions,

D<L, (S24)

If Egs. (S23) or (S24) are unsatisfied, then the avulsion node is forced to migrate upstream or downstream

respectively, and the backwater-scaled analytical model is not applicable, but the numerical model still

holds. Lastly, sea-level fall cannot drop below the basin floor,

z>—H, (S25)

or else the channel is predicted to incise and avulsions do not occur.

Similar to the numerical model, the analytical model was normalized using the channel

dimensions and characteristic aggradation rate of the backwater zone, 7, = %. Normalizing Egs. (S19 —
ctb

25) yields

1
1 _)Wy-D")B*H* + DB (H;; +z' + ED*) ifD >0

fa LB H*
D*=H'—z* (S27)
2 =o*T;/B* (528)
N+1
n=—— (529
D*>—L, (S30)

D* <L (S31)

where f; = L4

progradation distance, L}, = L, /L, is normalized lobe length (or avulsion length), and z* = z/H_ is

Qs/HcBcLp(1-2p)

(S26)
ifD <0

is normalized avulsion frequency, D* = D /L, is normalized shoreline-

normalized magnitude of relative sea-level rise between avulsions on a given lobe. Rearranging Eq. (S26)

results in a normalized version of Eq. (4),

1

fa=

L H*B*

ifD* >0
2 (S32)
ifD* <0

(Ly = D*)H*B* + D*B* (Hy + z* + 7 D°)

10
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The analytical model, Egs. (4) and (S32), is a general solution that encompasses the channel-
averaged model (Eq. 3), which can be recovered by assuming no shoreline progradation (D = D* = 0)
and no floodplain (B* = B/B,. = 1), and the radially averaged model (Eq. 2), with a further assumption that

the delta area reflects an equilibrium between sediment supply and sea level rise (nL,B = AA =

Qs
(1-1p) o’

or equivalently o* = Lj = 1). The normalized form of the radially averaged model (Eq. 2) is

*

fa= (833)

nB*H*

Similarly, the normalized channel-averaged sediment mass balance model (Eq. 3) is

fa (534)

e
Incorporating a lobe width into the channel-averaged model (B, — B in Eq. 3) yields

fa (835)

TLHB

11
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I
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——2 — as a function of normalized
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Fig. S1. Model results for normalized aggradation rate v; =

relative sea-level rise ¢*, showing progradation-dominated, rise-dominated, and supply-limited regimes.
Aggradation rates reported in Table S1. Black circles and error bars show the median, minimum, and
maximum from 13 avulsions that occurred for each numerical backwater-scaled-avulsion model run. Gray
solid line is analytical backwater-scaled-avulsion model (Eq. 4; Eq. S32), and dashed lines are radially
averaged model (Eq. 2; Eq. S33), channel-averaged model (Eq. 3; Eq. S34), and channel-averaged model
incorporating a lobe width (Eq. 3 with B, = B; Eq. S35) for H* = 0.5,L, = L;,H, = 2H,,N = 4,and B =
40B.. White diamonds are data for cases where all parameters are constrained including pre-industrial
historical avulsions on the Huanghe, and avulsions during the Holocene period for the other deltas. Gray
shaded regions are envelopes of analytical model solutions using H*, L,, and H,, values reported for each

natural delta (Table S2).
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Fig. S2. Normalized avulsion frequency predictions according to the radially averaged model (A-E) and
channel-averaged model (F-J), with systematic variation of basin depth, avulsion threshold, lobe length,
and lobe width. Other model parameters were set to constant values typical of large lowland deltas (H* =
0.5,L, =L, H, = 2H,, and B = 40B,; Table S2). Predictions for falling sea level and basin depth are
shown in panels E and J. Analytical backwater-scaled-avulsion model predictions for the same parameter

space are shown in Figure 3.
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Table S1. Field data used in this study

294
River Hc Bc Lb Qs Hb LA Oeu Osub 4 B N Ap Va TA fA
[m] [m] [km] [km¥year] [m] [km] [mm/yr] [mm/yr] [mm/yr] [km] [] [-] [mm/yr] [yr] [l/kyr]
Parana 11.8 1270 295.0 3.0E-02 40 210 1.6 1.4 3.0 50.8 4 04 5 1633 0.6
Danube 6.3 1250 125.0 2.5E-02 50 95 - - 0.2 50 4 04 2.5 1991 0.5
Nile 162 240 254.0 4.5E-02 120 210 1.5 3 4.5 9.6 4 04 - - -
Mississippi~ 21.0 650  480.0 1.5E-01 80 490 1.3 1 23 26 4 04 10 1250 0.8
Assiniboine 4.2 100 8.4 3.6E-04 7 12 - - - 4 4 04 1.4 1000 1.0
Rhine- 5.0 700 455 1.2E-03 18 51 1.5 0.1 1.6 28 4 04 1.6 1450 0.7
Meuse
Magdalena 6.0 1100 63.2 8.3E-02 200 67 1.5 1.4 2.9 44 4 04 3.8 - -
Orinoco 8.0 2000 1333 5.7E-02 110 78 1.3 1.4 2.7 80 4 04 2.1 1000 1.0
Mid- 12.0 3000 400.0 4.5E-01 50 404 1.5 1.4 2.9 120 4 04 5 - -
Amazon
Upper 54 377 1352 1.2E-02 70 - 1.5 1.4 2.9 1508 4 04 2 1450 0.7
Rhone
Huanghe 35 500  35.0 4.2E-01 30 31 0.3 1.4 1.7 20 4 04 100 7 142.9
Brahmaputra 7.0 3300 70.0 2.0E-01 80 - 1.4 10 11.4 132 4 04 20 500 2.0
Goose 2.0 100 0.9 1.3E-04 10 - - - -3 4 4 04 1.98 333 3.0
Mitchell 7.0 100 233 1.1E-03 15 - - - -0.25 4 4 04 - 63 16.0
Trinity 50 200 313 2.3E-03 8 - - - 4.2 8 4 04 1.1 - -
295  Bankfull channel depth (H,), channel width (B,), aggradation rates (v, ), and avulsion frequencies (f,) are
296  reported in (33), and avulsion lengths (L,) and backwater lengths (L, ) are reported in (3, 15). Avulsions
297 occurred during the Holocene period, with the exception of the Huanghe where pre-industrial historical
298 avulsions are documented (15). Basin depths (H,) are reported in (34). Sediment supplies (Q,) are
299  reported in (35), and were converted here to volumetric rates using a sediment density of 2650 kg/m3.
300  The avulsion threshold for each site was estimated using H* = v, /(f,H,) following (15). Eustatic sea-level
301 rise (ag,,,) was estimated from (36) using the average rate during the period that avulsion frequency was
302 measured. Coastal subsidence rates (o,;) are reported in (37—41), and for sites where data were
303  unavailable we assumed an average value for deltas (1.4 mm/yr) following (42). Relative sea-level rise (o)
304  was calculated as the sum of eustatic sea level rise and coastal subsidence (o = a,,, + d,,,). Data for the
305 Danube, Goose, Mitchell, and Trinity were compiled from recent studies (30, 43—45). Deltas were
306  assumed to be composed of four lobes (N = 4) with width of forty times the channel width (B = 40B,) and
307  40% porosity (A, = 0.4), which are reasonable estimates for natural deltas (4, 21, 22, 27). Empty table
308 entries indicate data were not available.
309
310

14
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Table S2. Normalized model input parameters

River or model run o Hy H* Ly B N Frops  Tops Cs Fpp cv T,
H, Ly B,
[-1 [-1 [-] [-] [-] [-] [-] [-] [-] [-] [-] [-1
Parana 23 3.4 0.69 0.7 40 4 0.09 0.98 0.005 0.12 0.18 1.9E-04
Danube 0.076 7.9 0.79 0.8 40 4 0.10 0.66 0.005 0.10 0.27 3.0E-03
Nile 3.7 7.4 - 0.8 40 4 0.11 1.62 0.005 0.05 0.65 6.4E-02
Mississippi 0.29 3.8 0.60 1.0 40 4 0.09 1.88 0.005 0.06 0.44 1.8E-03
Assiniboine - 1.7 0.33 1.4 40 4 0.32 2.63 0.005 - - 2.8E-03
Rhine-Meuse 2.6 3.6 0.46 1.1 40 4 0.15 0.69 0.005 - - 2.0E-04
Magdalena 0.15 333 - 1.1 40 4 0.14 1.02 0.005 - - 5.5E-03
Orinoco 0.77 13.8 0.26 0.6 40 4 0.11 1.00 0.005 0.43 0.61 7.4E-04
Mid-Amazon 0.47 42 - 1.0 40 4 0.08 0.90 0.005 - - 8.7E-04
Upper Rhone 1.0 12.9 0.54 - 40 4 0.09 0.61 0.005 - - 6.4E-04
Huanghe 0.0043 8.6 0.20 0.9 40 4 0.14 2.19 0.005 0.22 0.91 3.8E-01
Brahmaputra 0.80 11.4 1.43 - 40 4 0.14 0.88 0.005 0.08 0.68 3.7E-03
Goose -0.13 5.0 0.33 - 40 4 0.68 8.46 0.005 - - 2.0E-02
Mitchell -0.033 2.1 - - 40 4 0.24 - 0.005 - - 1.9E-03
Trinity 0.69 1.6 - - 40 4 0.18 2.00 0.005 - - 2.1E-03
Backwater-scaled -1-10 3 0.5 - 40 4 0.17 1.00 0.005 0.05 0.53 1.0E-03
numerical model
Analytical models -1-10 3 0.5 1 40 4 - - - - - -
(radially averaged,
channel-averaged,
backwater-scaled)
Envelope of -1-10 3-14 02-0.7 05-2 40 4 - - - - - -

analytical model

solutions in Fig. 2 &
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Fig. S1

All values were calculated using field data in Table 1 and discharge time series in Ganti et al. (15). o* =

L) is normalized relative sea-level rise rate, H,, /H, is basin depth normalized by channel depth,
S b\+="p

H* is avulsion threshold, L, /L, is avulsion length normalized by backwater length-scale, B/B, is lobe
width normalized by channel width, Fr,, , is bankfull Froude number in the normal flow reach, z;, , is
bankfull Shields number in the normal flow reach, C; is friction coefficient, F, is bankfull exceedance

probability, CV is coefficient of variation of stage height, and T, = m
cBbecbpL=4p S

duration where T, = 1 month. Empty table entries indicate data were not available.

is normalized flood
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345

Table S3. Modern relative sea-level rise rates and expected avulsion frequencies from the backwater-
scaled-avulsion model

327

River o a* T, fa

[mm/yr] [-] [yr] [1/kyr]
Parana 2.3 1523 1797 0.6
Danube 1.2 0.46 1423 0.7
Nile 4.8 0.40 - -
Mississippi 5-25 0.64-3.2 897 1.1
Assiniboine _ — - -
Rhine-Meuse _ - - -
Magdalena 53-6.6 0.27-0.34 - -

Orinoco 0.8-3 0.23-0.87 269-833 1.2-3.7
Mid-Amazon _ - - -
Upper Rhone 2-6 0.73-2.2 - -

Huanghe 8-23 0.02-0.06 5-6 170-220
Brahmaputra 8-18 0.56-1.3 — -
Goose _ - - -
Mitchell _ _ _ _
Trinity _ _ _ _

Modern relative sea-level rise rates (¢ = o,,, + 0, Where g,,, and g, are eustatic sea-level rise and
land subsidence components, respectively) were measured by tide gauges on each delta over the
twentieth century, as reported by Syvitski et al. (2009). Corresponding normalized relative sea-level rise
(o*) was calculated assuming no change in other model parameters (Table S1). Modern expectations for
avulsion timescale (T,) and avulsion frequency (f, = 1/T,) were determined using the analytical
backwater-scaled-avulsion model. Empty table entries indicate data were not available.
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