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Uniform California Earthquake
Rupture Forecast, Version 3
(UCERF3)

M=6.7 Earthquake
Participation Rates (per year)

10°

Figure 1. 3D perspective view of California, showing the 2,606 fault sections (black rectangles) of
UCERF Fault Model 3.1 (FM 3.1). Colors indicate the long-term rate at which each area participates
in M=6.7 earthquakes, averaged over all 720 UCERF3 logic tree branches for FM 3.1, and including
aftershocks. The entire colored area represents the UCERF model region, which comprises
California and a buffer zone. The white boxes define the San Francisco Bay area and Los Angeles
regions used In various calculations, and the white line crossing the state is our definition of
northemn versus southern California. The Cascadia megathrust is not shown on this map; it and the
Mendocino transform fault (which is shown) extend beyond the UCERF model region.
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Oregon HazVu: Statewide Geohazards Viewer

Oregon Department of Geology and Mineral Industries
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Louisiana Geohazard Map — a proposal
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Land Area Change — over 18 years
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Land Area Change — over 78 years
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Ivins & Dokka, 2007




Hot off the Press

Geology, published online on 27 April 2015 as doi: 10.1130/G36598.1
A three-dimensional surface velocity field for the Mississippi Delta:
Implications for coastal restoration and flood potential

Makan A. Karegar, Timothy H. Dixon, and Rocco Malservisi
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Mechanisms of Subsidence
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Coastal Louisiana




Mechanisms of Subsidence

Coastal Louisiana
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HOT SPOT BACKGROUND

Lystric Faulting

Sediment Compaction



Ivins & Dokka, 2007
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Hotspot Subsidence
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Measuring Subsidence

Historical Tidal Gauge Data
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Subsidence and Sea Level Rise

Global Mean Sea Level Change
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Subsidence and Sea Level Rise
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Blum, M.D. and Roberts, H.H., 2012, The Mississippi Delta
Region: Past, Present, and Future, Annual Review of Earth

and Planetary Sciences, v. 40, p. 655-683




18 years of Submergence
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Subsidence from Tidal Gauge Data

Penland, ., et.al,, Relative Sea Level Rise and Delta-Plain Development in the
Terrebonne Parish Region, Louisiana Geological Survey, Coastal Geology
Technical Report No. 4, 121p.
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Subsidence and Faulting
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Cooperative Research Project
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"HIGH-RES" SEISMIG LINE
LAKE PONTCHARTRAIN

AKE BOTTOM 1| science for a changing world

High resolution
seismic profiling
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Subsidence and Faulting

"HIGH-RES" SEISMIC LINE
S LAKE PONTCHARTRAIN
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Hi-res seismic vs. Industry seismic

"HIGH-RES™ SEISMIC LINE
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Project Phase 11

acquire hi-res seismic
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Project Phase III
apply industry imaging technology
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Project Phase IV

measure subsidence on the lan
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FOCUSED ON NEW ORLEANS AND THE GULF COAST .B

Sinking levee shows difficulty of protecting New
Orleans from flooding
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« A.The Army Corps of Engineers is repairing
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Marsh Subsidence Due to Faulting
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Faulting and Subsidence
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss

1932 Losing Ground

by Bob Marshall, The Lens, Brian Jacobs and Al Shaw, ProFPublica, Aug. 28, 2014

In 50 years, most of southeastern Louisiana not
protected by levees will be part of the Gulf of Mexico.
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss

1999

,/.

i

-
Mitchell Cut camps

E
E
-
Vi
=
=
8
®
E
S
2

1940 1960 1980 2000

Year




Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Faulting, Subsidence and Land Loss
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Losing Ground

by Bob Marshall, The Lens, Brian Jacobs and Al Shaw, PmPuI_J]ii;a,jAug". 28,2014

In 50 years, most of southeastern Louisiana not
protected by levees will be part of the Gulf of Mexico.
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Morton, et.al., 2009 Recent Subsidence and Erosion at
Diverse Wetland Sites in the Southeastern Mississippi
delta Plain U.S.G.S. Open-File Report 2009-1158
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Kuecher, G.]., et.al., 2001, Evidence for Active Growth
Faulting in the Terrebonne Delta Plain, South Louisiana:
Implications for Wetland Loss and the Vertical
Migration of Petroleum., Environmental Geosciences,
v. 8, p. 77-94
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Rotation of the marsh surface by faulting
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@ 2009-10 new water?®

Surface Fault Traces



Presenter
Presentation Notes
The surface traces of these faults show a clear and repeated relationship with hot spots of land loss in this area.  The fault traces form sharp northern boundaries to the hot spots.  All of these faults are classic Gulf Coast down-to-the-basin faults meaning that their downthrown sides are to the basinward or south side of the trace.  Active subsidence is occurring on the downthrown side of the fault, and the upthrown sides are generally undisturbed marsh that has not experienced land loss since 1932.
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Presenter
Presentation Notes
Gagliano examined these same fault systems in his 2003 study.  He showed that the altered hydrology is actually due to a rotation of the marsh surface by the movement of the faults.  Instead of the commonly stated model of the canals opening up the interior marshes to saltwater intrusion, it is actually the slope of the marsh surface that allows the saltwater to flow into the subsided areas.  The juxtaposition of the low areas holding more saline water is what killed the cypress trees.  Gagliano also shows in comparative photographs that the area of continuous unbroken marsh in 1953 is bisected by the fault and only the downthrown side is converted to open water.
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Building the Map
- a cooperative effort
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A Little Good News

by inry 4 2

Ivins & Dokka, 2007




“A football field an hour”
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A lower rate of change going forward
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Questions?

chris_mclindon@att.net
504-756-2003
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