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2000 2020 2040 2060 2080 2100
Year
Case ........ Temperature change® | Sea level rise”
Best estimate | Likely range Model-based range
Year 2000 0.6 0.3-0.9 Not available
Bl 1.8 1-1 - 2-9 0018 - 0-38
AlT 2.4 1.4-3.8 0.20 - 0.45
B2 2.4 14-3.8 0.20-0.43
A1B 2.8 1.7-4.4 0.21 - 0.48
A2 3.4 2.0-5.4 0.23 - 0.51
A1F1 4.0 24-6.4 0.26 - 0.59







Coastal Resilience Ventura Aspects

Stakeholder process

Analysis of Local SLR Planning Tools
Coastal Hazards

Habitat Evolution

Blue Carbon

Green vs Grey Adaptation Tradeoffs
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COASTAL RESILIENCE VENTURA CATALOGUE AND
ANALYSIS OF LOCAL SEA-LEVEL RISE PLANNING TOOLS

February 8, 2013

Interviewed: Evaluated:
o City of Oxnard o Regional Plans (SCAG SCS,
City of Ventura Ventura Alliance)

o General Plan and LCP

City of Port Hueneme
Updates

o)

o)

o County of Ventura
o o Specific Plans and Overlays
o)

Land Use Regulations QPLENNING
o Permitting and Compllance CU CENTER

Coastal Commission

Naval Base Ventura County (NBVC)

DC&E
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COASTAL EROSION HAZARDS ANALYSIS

——NRC 2012 High Range of Models + Adj
——NRC 2012 Projection of Models + Adj
——USACE 2011 Medium (NRC | + Adj)

Low: 0.44 meters by 2100
Medium: 0.93 meters by 2100

3
High: 1.47 meters by 2100 s
g,
Mochanges N,
A doubling of El Nino frequencic i
A 500-year or an Arkstorm even T

doubling of El Nino frequencies

Existing conditions
A2 Climate Scenario
B1 Climate Scenario



FLOOD HAZARDS ANALYSIS

1. Erosion hazard zones

2. Coastal wave impact hazard zone -
3. Tidal extent -
4. River floodplains

2030 X X X
2060 X X X
2100 X X X



COASTAL EROSION HAZARDS ANALYSIS

High SLR, Arkstorm & Double El Nino Frequency

130 W TR, T

; Erosion Hazard Zone Offshore Baseline
jetty
— none
revetment
=== revetment/seawall

— seawall

Note: If hazard zones are identical to offset distance buffer,
it means there was accretion observed (rather than erosion).
If there is no hazard zone, it means one of the following:

(1) The block is not a dune
(2) Insufficient backshore data (rare)
(3) Toe elevation 15 never exceaeded by TWL



FLOOD HAZARDS ANALYSIS




Fluvial Flooding




Hec -RAS models:
Fluvial Analysis *Ventura River
Santa Clara River

Inputs Analysis/Model Ouptut

Data produced by California Climate Change Center



Ventura River Modeling and Mapping

3.0303

2.9356
2.8409
2.7482
2.6515

2.4821
23674
22727

2.165

2.0833
1.9886

1.8939
1.7992
1.7045
1.6098

1.5152
1.4205
1.2311

1.1364

1.0417
0.947

0.7576
0.5713

0.5436
0.4708

= 0.4011
0.359==.0.175

VenturaRiver Ventura River

—
WS 2100_0100
VIS VCWRO_EC_0100
Vi
Ground
-

LeftLevee

[ ] 2010 FBMA100-year floodplain
[ ] 2100 @100 under medium-high emissions (AZ)with High § LR + DWL+1'




=== High (NRC 2012 High Range of Models + Adj)

e | OW (USACE 2011 Medium + Adj)

SLR, relative to 2010 (cm)
o oo
S S

&

2040 2060

Years since 2010




SLAMM

Protect Developed Dry Land (including agriculture)
vs. Allow marshes to transgress



SLAMM

Example Scenario: 2010

Allow wetlands to transgres Protect developed dry land
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SLAMM

Example Scenario: 2030

Allow wetlands to transgress Protect developed dry land
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SLAMM

Example Scenario: 2060

Allow wetlands to transgress Protect developed dry land
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SLAMM

Example Scenario: 2070

Allow wetlands to transgress Protect developed dry land
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SLAMM

Example Scenario: 2080

Allow wetlands to transgress Protect developed dry land
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SLAMM

Example Scenario: 2090

Allow wetlands to transgress Protect developed dry land
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SLAMM

Example Scenario: 2100

Allow wetlands to transgress Protect developed dry land
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SLAMM

Habitat Area over Time

Allow wetlands to transgress Protect developed dry land
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oastal Ecosystems: Long-Term Carbon
Sequestration and Storage




A Aboveground A Aboveground
A Aboveground _ 0 Biomass T Biomass ,l, A Aboveground _ 0

Biomass Biomass

A Soil Carbon T A Soil Carbon T ASoll Carbon ~O A Soil Carbon = 0

N Ny (N (Y

(a) Agricultural land (b) Agricultural land (c) Salt marsh (d) Mudflat converts
remains agricultural land converts to salt marsh converts to mudflat to open water
—— - Mean high water (approx.)
Note: This is an example and does not show all possible habitat conversions. ﬁgure 4

Ventura County Climate Change Vulnerability Assessment

Mean sea level shown for reference only. Time between transitions is not specified

and depends on land elevations, rate of sea level rise, and accretion rate. Concep tual Model of Accountmg Framework

ESA PWA Ref# D211452.04 " ISA PWA




Approach in Mugu Lagoon

Future Scenarios. For example...

Current habitat areas
X (sequestration rate — emissions rate)
= Total sequestration




e Estimate emissions with historic land use change
— Assessment of created accommodation space
— Estimate of soil carbon density.
— Estimate of CH, emissions across salinity gradient, if possible

* Explore whether emissions are likely to be ongoing
— Soils maps

e Estimate emissions and reductions for future scenarios
— Time series assessment of land use change (from model)
— Estimate of emissions and change through time.



Total Greenhouse Gas Sequestration*

200 e |OW SLR, low accr, allow marshes to transgress

= = = low SLR, low accr, fortify all

e 0w SLR, high accr, allow marshes to transgress

= = = |ow SLR, high accr, fortify all

e Nigh SLR, low accr, allow marshes to transgress

= = = high SLR, low accr, fortify all

high SLR, high accr, allow marshes to transgress

= = = high SLR, high accr, fortify all

e Nigh SLR, high accr, flood ponds with salt water in 2010
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CH, and CO, only. CH, converted to
CO, equivalents assuming a

40 methane GWP of 34 relative to CO,.
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Total GHG Sequestration (Methane 100-yr GWP of 34)
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IPCC 2006 Guidelines for GHGs — Vol 4
IPCC 2013 Wetlands Supplement

CalEEMod 2013 — GHG accounting software for projects
Elgin 2012, Soil organic matter in SoCal marshes

Formeller et al 2008, Carbon accounting for Cal Poly
Pomona campus

San Francisco Bay marsh carbon sequestration studies

Others? In particular, methane emissions from duck ponds
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- Camarillo loam, sandy substratum

[ ] camarilio sandy loam

[ | Coastal beaches

- Cropley clay, calcarsous vanant

[ Faatand

[:l Garretson gravelly loam, 2 to 9 percent slopes
- Garretson loam, 0 to 2 percent slopes

:] Garretson loam, 2 to @ percent slopes

[:] Hueneme loamy sand, loamy substratum

|:] Malibu loam, 15 to 30 percent slopes, eroded
[ ] Miscellaneous water

! Mocho clay loam, 2 to 5 percent slopes
- Pacheco sity clay loam

- Pits and dumps

|:] Rwverwash

B Tl flats

[:l Water

Soil Map (SSURGO 2008)




Land Use/Land Cover Data

Crop Map (Ventura County Ag Commission 2013)
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Historic Wetland Map (USGS Digital T-Sheets)

White area not mapped

Historic Ecology
Beach, N/A
Dung, NiA
I intertical Fiat, Low Elevation
Open Water, N/A
Pacific Ocean, N/A
Sait Fiat, High Elevation
Salt Fiat, Low Elevation
B subtical water, NiA
[ upiang, upiand
[ vegetated Wetlang, Emergent Marsh; Extrame High Elevation
Vegetated Wetlana, Emergent Marsh; High Elevation
Vegetated Wetlana, Emergent Marsh; Low Elevation




Green vs Gray

* Focus group interviews of potential
adaptation strategies

* Evaluate changes to physical extent of hazards

* Economic analysis (initial effort)
— Risk reduction
— Cost estimate of construction
— Impacts to Agriculture
— Recreation
— Ecosystem Services



Table 30 — Summary of All Benefits - NBA

oA | a0 | 200 |
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Decision-Support

www.maps.coastalresilience.org

Global Disaster Resilience S

APP CHALLENGE

The coastal resilience approach and mapping are informing
restoration, adaptation and conservation decisions around
the world.



