Large deltas versus small deltas: Two different beasts
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107 R2 =0.91, 0% bias , Deltas are conditioned by drainage area,
river discharge, sediment load, ocean
energy, and human interaction.
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Equilibrium delta
concepts typically
include one form of
sediment input & two
forms of dispersal
energy

Brakenridge et al, 2017, ESR
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Irrawaddy delta, Myanmar,
Cyclone Nargis flooding (2008 in pink),
Winter hydrography (2002, dark blue),
Monsoon flooding (2013 med. blue; 2014 light blue).
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marine process that add sediment to marine process that remove sediment to a delta:

a delta: tidal flat erosion, tidal channel widening, sediment failures,
storm surges, tidal pumping, hypopycnal plumes, hyperpycnal flows, wave-assisted erosion,
alongshore transport delta drowning (relative sea level rise)

B

GBM Delta =y Chao Phraya

Syvitski EGU20




-800

-600

-400

-200

Coastal Elevation in mm

Chao Phraya
Sea Level Change on selected Deltas Y

48 global deltas RSL average: 6.8 mm/y
with forecast of reduced A-Er: 10.0 mm/y
Tessler et al 2018
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Syvitski et al, 2009, Nature Geo.
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Delta Surface Elevation

Aggradation-erosion

(0-10 mm/y)

Natural
Compaction
(0.3—-3 mm/y)

Eustasy (~“4 mm/y)

Human-induced  |sostasy
Subsidence & Tectonics

(0-250 mm/y) (<3 mm/y)
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> Delta size

Small marine deltas: small reservoirs trap less
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Small delta (marine) characteristics

Distributary channel formation (years)
Avulsions (decades)

Large delta (marine) characteristics
Distributary channels (decades)
Avulsions (century)

Valley flooding (decades)
Topset: Sand & Gravel

Overbank flooding or storm surge (years)
Topset: Silt and Clay

Delta gradient (Qs, tidal range)
Number of channels (fluvial dynamics)

Delta gradient (Qs, shelf depth)
Number of channels (Q./(Ti?+Wa?)

Limited Human Footprint
(bridges for many but for high population coasts the
entire delta is occupied & engineered)

Matsuyama, Japan
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Enormous Human Footprint
(1) engineered changes to distributary channels;
(2) accelerated subsidence;
(3) engineered coastal barriers;
(4) land reclamation & polder creation;
(5) Megacities; 6) Agri- & Aquaculture
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Un demi-miliard de personnes vivent sur ces 5 % des

surfaces continentales. Mals I'activité humalne fait .8

couler ces terres gagnées sur la mer par le dépdt

des sédiments charriés par les fleuves. Deltas
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subsidence and depend on engineering to R

withstand the forces of nature.

Groundwater aquifer

Small deltas suffer less from human impacts (with Bilbearing formation
exceptions) and are better able to withstand
climate change. Small deltas are understudied.
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