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(Relative) Sea level rise

With a changing climate:

» Higher sea level (though spatially variable)

* An accelerated hydrological cycle

* On deltas, this is not all coastal communities must grapple with

Trend of Sea Level Change (1993-2008)
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Natural Conditions
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G,,= Gross historic eustatic sea-level rise (1.5 mm yr')
G, ;= Gross natural deltaic subsidence (from literature)

G, q,v= Gross accretion of fluvial sediment

=+ Values contributing Lo delta inundation

= Values contributing to delta emergence

Contemporary Baseline

Deltaic Plain
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N.,= Net effective sea-level rise

G, = Gross accelerated eustatic sea-level rise

G,,,= Gross total subsidence (= G+ G,)
G,.= Gross human-induced subsidence,
approximated from drawdown estimates

Gq,= Gross contemporary accretion of fluvial
sediment corrected for upstream trapping and
decreased discharge

Gepw= Gy * (1- TEp)




Deltas as a "natural” system

Deltas exists at the balance between sediment

deposition, erosion, and sea level change
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Deltas as a human system

Current sediment input to Mississippi Delta is 50% of 1700 level

1980-1990

Millions of metric tons of
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Deltas as a human system
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Delta Environmental Setting

Characterize deltas by their “environmental setting”. Full risk
analysis will also include “geophysical setting”. storm tracks, local
sea level rise, tidal amplitude, ...

« Upstream Basin

— Population Density (GRUMP)
- Reservoir Volume Density (GrAND)
— Impervious Surface (DMSP Nightlights)




Sample stressor maps

Upstream basin — impervious Delta groundwater depletion
surface fraction




Clustering analysis
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Unique” delt
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Populated, agricultural deltas,
less-developed upstream
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Low population, low development
deltas
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High GDP, agricultural deltas
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Relatively) large dam
Impoundments
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Cluster 7
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Less populous, low GDP,
agricultural deltas

Basin Population Density, 2000

oundwater Depletion

b l.l" .' ... = i [ ': '
Basin R%%l&;y\%h@me{}emit—y- REEEE & : e Erm oo MNatienal)Per Capita GDP
— y : : ; :

~—— Irrawaddy.

— Krishna
— Magdalena\,
— Mekong \
— Moulouya \
— Sao Francisco'
— Tana

: \‘:iesl'::é%'\?sin Impervi
Volga

ta Cropland Fraction

Delta Impervious Surfaces

Cluster 7




High GDP, low population deltas
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Highly urbanized deltas

Basin Population Density, 2000

Cluster 9

Cluster 9

Delta Population Densj a-Groundwater Depletion

Basin Reservoir Vol me-De:msit-y--fv ------ :

in Impervious Surfa ta Cropland Fraction
— Sebou
— Pearl

Delta Impervious Surfaces




Delta environmental typology

* Are these clusters experiencing similar relative
sea level rise?

* Does surface inundation respond similarly to
high discharge events, coastal storms?

 Are there differences in deltas' “functional
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Inundation response

Mississippi
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Delta-as-a-filter

River inputs g




River Plume Sediment From MODIS

* Question: How does a (healthy,
disturbed, developed...) delta
filter the sediment flux between
the river basin and the . B
nearshore environment? i

R.L. Miller, B.A. McKee / Remote Sensing of Environment 93 (2004) 259-266

 \We can model the fluvial

TSM =-1.91 * 1140.25(MODIS Band 1)

0.02 0.03 0.04 0.05 0.086
MODIS Terra 250 m Band 1 Reflectance (%)




Mississippi, 2002

Low Discharge days (0-20 percentile)

Mississippi_2002_bin020_bl mean
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Mississippi, 2002

Low Discharge days (20-40 percentile)

Mississippi_2002_bin040_bl_mean
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Mississippi, 2002

Mid Discharge days (40-60 percentile)
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Mississippi, 2002

High Discharge days (60-80 percentile)
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Mississippi, 2002

High Discharge days (80-100 percentile)

Mississippi_2002_bin100 bl mean
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Mississippi, 2002 vs 2009

« Early results, reduction in sediment

plume 0.12
* Reduced sediment input? (Yes) Or

increased sediment retention on the .

delta? (Possibly)

Sediment plume vs discharge

| | |
50 60 70
Discharge percentile bin



Summary

* New global delta environmental typology

- Working towards relationships with inundation, NDVI,
other dynamic variables

» Developing methods for measuring change in delta
filter function

- Possible changes in Mississippi delta sediment export
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