
We imagine the delta is constructed by introducing a constant unit sediment flux q
[

m3

m s

]

at x = 0 along the line

0 ≤ y ≤ 2π into a water body. We assume as h(x, t) builds the surface of the subaerial part of the sediment wedge maintains
a constant slope, (i.e., −(∂h/∂x) = ST ). We consider the shoreline is a perturbed line, i.e. x(t, y) = l(t) + ϵδ(t) cos(ky) (Fig.
1). The curvature κ up to O(ϵ) is given as

κ = ϵk2δ cos ky. (1)

We have
L(x) = L(l) + ϵL′(l)δ cos ky. (2)
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Figure 1: Schematic diagram of a perturbed line with mode k = 4.

From [1], we know the normal velocity as

∂X

∂t
· n =

J · n/(1− ψ)

sinα(L(x) + 1
2κL

2(x) cosα)
. (3)

Using mass conservation, we have the local flux J · n = q − ST ll̇, where dot represents the derivative with respect to time.
To derive the local flux, we first compute the volume of the sediment above the water

Vs(t) =
ST

2

∫ 2π

0
x2(y, t)dy (4)

=
ST l2(t)2π

2
. (5)

Thus J · n =
q ∗ 2π − V̇

2π
= q − ST ll̇.

Plugging the local flux and Eqs. (1) and (2) into Eq. (3), we have

l̇ =
q

L(l)(1− φ) sinα+ ST l
(6)

δ̇

δ
= −

L′(l) + k
2
L

2(l)
2 cosα

L
l̇ (7)

(
δ

l
)−1 d

dt

δ

l
= −

I

L
l̇, (8)
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