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1. Background
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2. Purpose

One salient hypothests is that channel deepening could lead to physical changes in
wave interactions with the shore, leading to accelerated erosion of an estuary’s salt

ob. Results

® Since 1918, Delaware Estuary wetland area decreased by 17%, yielding a reduction in
sequestration ability. (Compare this to a ~50% wetland loss worldwide since 1900
[Davidson 2014].)

® Declaware Estuary carbon sequestration was estimated at 898,000 tons CO, yr! in 1918,
falling to 741,000 CO, yrtin 2011.

marsh. We report on early results of a multidisciplinary research effort to investigate
declining economic benefits due to losses of emergent (non-forested) marshes in the
Delaware Bay resulting in reduced carbon sequestration. When coupled with models

of estuarine physical dynamics, these values can inform both land-use and channel
deepening decisions.

® Historical trends (Section 6a) suggest that annual sequestration falls by 1,749 (£ 866; 95%
Respiration c.i.) tons CO, yr!
M PR ® This trend is driven by both shoreline retreat and coastal squeeze due to land use change.
| 4 ® Satellite imagery and the classification used in 1992 created patchier wetlands compared
AT B4 with the same area in earlier and more recent years.
® At a carbon price of $40 per ton, the reduced ability of the Delaware Estuary wetlands to
g _ sequester carbon relative to 1918 incurs social costs of $6.28 million per year, a rate which
: Cliaer s peat increases by $0.07 + $0.03 million per year.
-Z-- ® (alculating the historic rate of wetland loss (Section 6a) and the resulting cumulative loss
L | ownEcavon |- »( CO, ) of seq.u.estration ability over this Period, we estimate total ad.di.tional CO, released as 8.3 &
E N 4.1 million tons, representing social costs of $333 = $165 million.
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Figure 1: Change in emergent wetland area due to shoreline retreat and coastal Flooding/ Coastal ~ What value do people place on flood  Stated preference survey
1. Identify Emergent Wetland Areas in the Delaware Estuary Coastal Zone squeeze from land use change is clearly visible in the Delaware Bay at Bombay Hook Inundation tisk reduction? What are the prefered | among homeowners in high risk
0 Wetland areas within USGS hydrologic units (HUC10) connected to the estuary National Wildlife Refuge. Lighter shades show areas where wetlands previously types of defense? flood areas
O Pre-1970 - Hand-delineated from USGS historical topographic maps using GIS existed. Pre-1918 wetlands were compiled from a mosaic of available USGS o | | | | |
O 1970 onwards - Identified from National I.and Cover Dataset raster files topographic maps from between 1888 and 1918. [Sja;tsﬁlagﬁtmﬂ Es;;r\:’éﬂt Siifcsrgjszl*inﬂs‘;ifnﬁge\fw - gvﬁttizzzgz;i}defeﬁ51V€ action,

2. Measure Historical Change in Wetland Area
O We calculated a time series of areal change for identified wetlands using GIS

Apply Carbon Sequestration Rates 5 . S O C I al CO St Of C ar b O n Fishing habitat/water = Value changes in fishing experiences | Combined Stated/Revealed

o0 We used annual CO, sequestration rates for wetlands from the Chesapeake Bay quality as a function of fish abundance preference survey among DE anglers

are the associated costs?

&

(287 gC.m=2.yr!; Chmura, 2003) to estimate annual carbon sequestration in
identified wetlands
4. Determine Total Area and Average Annual Rate of Wetland Loss

The social cost of carbon (SCC) 1s the cost to society, going forward, from an
additional ton ot CO, released into the atmosphere. SCC estimates vary

widely, largely driven by future uncertainty and differing discount rates. A
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