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Executive Summary 
Climate change poses significant threats to the transportation network in Santa Barbara County. Rising 

temperatures, more intense precipitation events, and rising sea levels are expected to change both the 

degree and extent of existing natural hazards over the coming century.1 Changes to temperature and 

precipitation may increase the severity of wildfire risks, particularly in the western parts of the county. 

Extreme precipitation days are projected to increase in severity, increasing the frequency of fluvial 

flooding and landslides in known hazard areas. Rising sea levels threaten more damaging storm surge 

flooding during coastal storms, permanent nuisance flooding of low-lying areas, and cliff erosion that 

threatens infrastructure along the north coast. 

Climate hazards are already disrupting and damaging the transportation infrastructure in Santa Barbara 

County. The 2017 Thomas Fire was the largest wildfire in recorded California history at the time (within 

seven months, this record was surpassed by the Mendocino Complex Fire). The devastation and deaths 

caused by the Thomas Fire were not limited to the fire itself: before it had even burned out, winter rains 

saturated the foothills of the Santa Ynez mountains and soils now devoid of moisture-absorbing 

vegetation gave way to widespread mudslides that killed 21, destroyed over 1,000 structures, and 

ŎƭƻǎŜŘ ǘƘŜ ŎƻǳƴǘȅΩǎ ōǳǎƛŜǎǘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŎƻǊǊƛŘƻǊ ŦƻǊ ŀƭƳƻǎǘ ǘǿƻ ǿŜŜƪǎ.2  

¢ƘŜ ŎƻǳƴǘȅΩǎ Ƴǳƭǘƛ-modal transportation network includes highways, arterial roads, and surface streets; 

bus transit routes, stops, and stations; the Union Pacific Railroad and the Amtrak routes and stations; 

ǘƘŜ {ŀƴǘŀ .ŀǊōŀǊŀ aǳƴƛŎƛǇŀƭ !ƛǊǇƻǊǘΤ ŀƴŘ ǘƘŜ ŎƻǳƴǘȅΩǎ ƴŜǘǿƻǊƪ ƻŦ ōƛŎȅŎƭŜ ǇŀǘƘǎΦ In addition to assessing 

the vulnerabilities these assets, this assessment identifies ten high-priority transportation systems, 

selected based on their criticality to the county. Each high-priority transportation system is evaluated 

based on the current usage of the system, the importance of the system for emergency access, and the 

degree to which it serves low-income communities, as well as its duplicability with already selected 

systems. The high-priority systems are:  

¶ US 101 Corridor 

¶ Mission Drive (CA 246) 

¶ San Marcos Pass Road (CA 154) 

¶ Broadway/Orcutt Expressway (CA 135) 

¶ Hollister Avenue/State Street 

¶ Union Pacific Railroad 

¶ Santa Barbara Municipal Airport/Goleta Slough 

¶ Santa Barbara Train Station 

¶ Breeze Bus Santa Maria ς Lompoc 

¶ UCSB Bicycle Paths 

                                                           
1 Langridge, Ruth. (University of California, Santa Cruz). 2018. Central Coast Summary Report. 
/ŀƭƛŦƻǊƴƛŀΩǎ CƻǳǊǘƘ /ƭƛƳŀǘŜ /ƘŀƴƎŜ !ǎǎŜǎǎƳŜƴǘΦ tǳōƭƛŎŀǘƛƻƴ ƴǳƳōŜǊΥ {¦a-CCCA4-2018-006. 
http://www.climateassessment.ca.gov/regions/docs/20180928-CentralCoast.pdf. 
2 !ǎǎƻŎƛŀǘŜŘ tǊŜǎǎΦ нлмуΦ άIƛƎƘǿŀȅ млм ǊŜƻǇŜƴǎ ŀŦǘŜǊ ƳǳŘǎƭƛŘŜ ŦƻǊŎŜŘ ŎƭƻǎǳǊŜΦέ Wŀƴ нмΦ 
https://www.nbclosangeles.com/news/local/101-Freeway-to-Reopen-Monday-as-Montecito-Makes-Recovery-
After-Mudslide-470338893.html 
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Climate Vulnerabilities 
Six distinct hazards are evaluated in the 

county: coastal storm surge flooding, coastal 

nuisance flooding, coastal cliff erosion, 

wildfires, landslides, and fluvial flooding. For 

coastal hazards, three future time periods 

are considered (2030, 2060, and 2100); for 

other hazards, two future time periods are 

considered: mid-century (2055) and end-of-

century (2085). 

Storm Surge Flooding  

Coastal hazards projections are based on the 

United States Geological Service (USGS) 

Coastal Storm Modeling System (CoSMoS) for 

Southern California and Central California.3,4 

Coastal hazards associated with storm surge flooding are extensive and severe. Under current 

conditions, a 100-year flood (i.e., flooding associated with storm surge that has a 1% chance of occurring 

each year) would inundate large portions of the low-lying transportation infrastructure along the South 

Coast, including the Santa Barbara Municipal Airport and the Union Pacific Railroad as well as numerous 

surface roads in Isla Vista, Goleta, and Carpinteria (Figure 1). SLR conditions exacerbate this exposure to 

the storm surge flooding threat, however the increases 

are marginal under the 0.25m and 0.75m SLR scenarios 

(representing a conservative, high-end projection of 

sea levels in 2030 and 2060, respectively).5,6 If SLR 

reaches 2.0m (SLR in 2100 under a conservative 

scenario), storm surge flooding could inundate the 

majority of downtown Carpinteria, the entire Santa 

Barbara waterfront, and large areas of Goleta/Isla Vista 

(Figure 2). In this scenario, flooding of critical 

transportation systems (including the US 101 corridor, 

the railroad, airport, major urban arterials such as 

Hollister Ave./State St., and associated bicycle & 

pedestrian infrastructure) will be only a part of a 

                                                           
3 Barnard, P.L., Erikson, L.H., Foxgrover, A.C., Limber, P.W., O'Neill, A.C., and Vitousek, S., 2018a, Coastal Storm 
Modeling System (CoSMoS) for Southern California, v3.0, Phase 2 (ver. 1g, May 2018): U.S. Geological Survey data 
release, https://doi.org/10.5066/F7T151Q4. 
4 Barnard, P.L., Erikson, L.H., Foxgrover, A.C., Limber, P.L., O'Neill, A.C., and Vitousek, S., 2018b, Coastal Storm 
Modeling System (CoSMoS) for Central California, v3.1: U.S. Geological Survey data release, 
https://doi.org/10.5066/P9NUO62B. 
5 {[w ƻŦ лΦнрƳ ƛƴ нлол ŀƴŘ лΦтрƳ ƛƴ нлсл ǊŜǇǊŜǎŜƴǘ ǘƘŜ ΨƳŜŘƛǳƳ-ƘƛƎƘ Ǌƛǎƪ ŀǾŜǊǎƛƻƴΩ ǎŎŜƴŀǊƛƻ ƛƴ ht/ нлмуΣ ŀƴŘ ŀǊŜ 
assigned a 0.5% (or 1-in-200) chance of being exceeded. 
6 ht/Φ нлмуΦ ά{ǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀ {Ŝŀ-[ŜǾŜƭ wƛǎŜ DǳƛŘŀƴŎŜΣ нлму ¦ǇŘŀǘŜΦέ {ŀŎǊŀƳŜƴǘƻΣ /!Φ 
http://www.opc.ca.gov/webmaster/ftp/pdf/agenda_items/20180314/Item3_Exhibit-A_OPC_SLR_Guidance-
rd3.pdf. 

Figure 1: Storm surge flooding in the Goleta Slough area under 
current condition, given a 100-year storm. 

Figure 2. Storm surge flooding in the Carpinteria area 
under 2.0m SLR. 
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ŎƻƳǇƭŜȄ ǎŜǘ ƻŦ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŘƛǎǊǳǇǘƛƻƴǎ ǘƘŀǘ ǘƘǊŜŀǘŜƴ ǘƘŜ ŎƻǳƴǘȅΩǎ Ŏƻŀǎǘŀƭ ǊŜǎƛŘŜƴŎŜǎΣ ōǳǎƛƴŜǎǎŜǎΣ 

institutions, infrastructure, and communities.  

Nuisance Flooding 

Nuisance flooding exposes similar 

areas of the South Coast to flooding 

damage, however unlike storm surge 

flooding, nuisance flooding represents 

a permanent, regular inundation (flood 

stages are associated with spring tide 

levels, expected to occur eight times 

per year). Under 0.25m SLR, no 

significant impacts to county 

transportation systems are expected. 

However, with 0.75m of SLR, there is a 

1-in-20 chance (also called the 

ΨƳŀȄƛƳǳƳ ǳƴŎŜǊǘŀƛƴǘȅΩ ǎŎŜƴŀǊƛƻύ that 

the airport tarmac (including runways and service roads) could regularly flood. 0.75m of SLR also 

exposes the Santa Barbara waterfront (including harbor and parking lots) to regular tidal flooding. In 

Carpinteria, 0.75m of SLR is projected to flood the Salt Marsh Reserve but includes a 1-in-20 chance that 

significant areas of the city center may flood on a regular basis (Figure 3).  

Under the 2.0m of SLR, nuisance flooding threatens regular-to-persistent inundation of the airport, 

portions of the US 101 corridor and the railroad, rendering them permanently unusable without 

adaptation actions. Significant areas of central Santa Barbara, Carpinteria, and the neighborhoods 

surrounding the Goleta and Devereux Sloughs are also subject to regular flooding (Figure 4, Figure 5).  

Figure 3. Nuisance flooding in Carpinteria under 0.75m SLR. 

Figure 4: Nuisance flooding of the Goleta Slough area under 2.0m 
of SLR. 

Figure 5: Nuisance flooding in the Santa Barbara 
waterfront area under 2.0m SLR. 
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Coastal Cliff Erosion 

Coastal cliff erosion is the primary hazard threatening infrastructure along the north coast, and the 

Union Pacific Railroad is the primary vulnerability in this area. From Point Conception through 

Vandenberg Air Force Base (AFB), there are four locations where projected coastal cliff erosion under 

different SLR scenarios may threaten to undercut the track bed. Some sections of track (such as the 

tracks near Space Launch Complex 4 in Vandenberg AFB) may occur with as little as 0.25m of SLR. In the 

long-ǘŜǊƳ ǘƘŜǎŜ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ǘƘǊŜŀǘŜƴ ǘƘŜ ǎǳǎǘŀƛƴŜŘ ǳǎŜ ƻŦ ǘƘŜ ǊŀƛƭǊƻŀŘΩǎ ǊƛƎƘǘ ƻŦ ǿŀȅΣ ŀǎ ƎǊŜŀǘŜǊ 

sections of the railroad will need to be protected from ongoing erosion. 

Wildfire 

Wildfires pose a hazard to the 

county with known impacts and 

dangerous implications for knock-on 

impacts such as flooding, debris 

flows, and landslides. However, the 

connection between wildfire and 

climate change in Santa Barbara 

County is more complex, with 

significant variation both the 

direction and magnitude of 

projected changes to wildfire 

severity, depending on the timeline, 

emissions scenario, and area of the 

county. The Western area of the 

county ς particularly the areas 

surrounding Lompoc and 

Vandenberg AFB ς are projected to 

see the greatest increases in fire hazard. In the Santa Ynez Valley and along the South Coast, projections 

are more mixed. Generally, fire hazards in these areas are projected to stay approximately the same by 

mid-century (2040 ς 2069) in all scenarios; increase slightly by end-of-century (2070 ς 2099) in the low-

emissions scenario (RCP4.5); and decrease slightly by end-of-century in the high-emissions scenario 

(RCP8.5).  

¢ƘŜ Ƴƻǎǘ ǘƘǊŜŀǘŜƴŜŘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳǎ ŀǊŜ ǘƘŜ ǊƻŀŘǎ ŀƴŘ ǊŀƛƭǊƻŀŘ ǘǊŀƴǎƛǘƛƴƎ ΨǾŜǊȅ ƘƛƎƘΩ ŦƛǊŜ ƘŀȊŀǊŘ 

severity zones (FHSZs) designated by CalFire.7 Along the South Coast, the segments of US 101 and the 

railroad between Goleta and the Gaviota Pass face some of the greatest hazards (Figure 6). CA 1 north of 

Lompoc also faces significant hazards, due to the extreme increase in fire hazard projected for that area 

in all scenarios.  

Landslides 

Landslide hazards and fluvial flooding (also called river flooding) hazards are projected based on existing 

landslide and flood hazard maps and projections of increasing intensity of extreme precipitation events. 

                                                           
7 Cal Fire. 2008. ά{ŀƴǘŀ .ŀǊōŀǊŀ /ƻǳƴǘȅ CI{½ aŀǇǎΦέ {ŀŎǊŀƳŜƴǘƻΣ /!Υ /ŀƭƛŦƻǊƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƻǊŜǎǘǊȅ ŀƴŘ CƛǊŜ 
Protection. http://www.fire.ca.gov/fire_prevention/fhsz_maps_santabarbara. 

Figure 6. FHSZs at Gaviota Pass. Fire hazard projections show low-emissions 
scenario (RCP4.5) in 2085 
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Atmospheric rivers ς extreme precipitation events most associated with inland flooding ς are projected 

to increase in frequency across California.8 In Santa Barbara County in particular, projected changes to 

precipitation indicate that the annual average amount of precipitation may decrease slightly by mid-

century, and then increase slightly by the end of the century (relative to the period 1976 ς 2005).9 

However, extreme precipitation events are expected to grow more intense over the same period. 

Atmospheric river events are projected to become more common across the central coast. Relative to 

historical climate (1976 ς 2005), the wettest day of the year may see 6ς12% more precipitation in a low-

emissions scenario by the end of this century (2070 ς 2100).10 In a high emissions scenario, the central 

and eastern parts of the county could see an increase of 18ς24% in precipitation, with up to 30% 

increases projected for the far southeast corner of the county by the end of this century.11 

Landslide hazards are 

widespread throughout the 

county, and primarily affect 

roads and the railroads 

which transit hilly areas 

near potentially unstable 

slopes. Landslide hazard 

areas are identified using 

the landslide hazard maps 

in the Santa Barbara 

County Comprehensive 

Plan Seismic Safety and 

Safety Element. 12 Hazard 

ŀǊŜŀǎ ŀǊŜ ǘƘƻǎŜ ƭŀōŜƭŜŘ ŀǎ ΨƘƛƎƘ ǇǊƻōƭŜƳ ŀǊŜŀǎΩ ƛƴ ǘƘŜ ƳŀǇǎΦ The most significant extended areas of 

landslide hazards affect US 101 from Goleta to the Gaviota Pass, the railroad along the entire South 

Coast west of Goleta, US 1 from Gaviota Pass to Lompoc, and CA 154 along the southern shore of Lake 

Cachuma (Figure 7). Additional small areas of landslide hazard affect roads and transit routes 

throughout the county.  

Fluvial Flooding 

Fluvial flooding hazards are identified using FEMA Flood Insurance Risk Maps (FIRMs) which represent 

the flooding extent given a 100-year streamflow event (i.e., an event with a 1% chance of occurring each 

year). 13 Unlike storm surge events, the FEMA analyses are based on historical climates and do not take 

into account projected changes to precipitation. 

                                                           
8 Langridge 2018 
9 Langridge 2018 
10 Langridge 2018 
11 Langridge 2018 
12 County of Santa BaǊōŀǊŀΦ нлмрΦ ά{ŀƴǘŀ .ŀǊōŀǊŀ /ƻǳƴǘȅ /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴΥ {ŜƛǎƳƛŎ {ŀŦŜǘȅ ϧ {ŀŦŜǘȅ 9ƭŜƳŜƴǘΦέ 
Santa Barbara, CA: County of Santa Barbara. February. 
http://longrange.sbcountyplanning.org/programs/genplanreformat/PDFdocs/Seismic.pdf. 
13 United States Federal Emergency Management Agency (FEMA). 2018. National Flood Hazard Layer. Washington, 
DC: U.S. Federal Emergency Management Agency. Updated September 27. https://www.fema.gov/national-flood-
hazard-layer-nfhl. 

Figure 7. Extended landslide hazard exposure of CA 154 in the Santa Ynez Valley. 
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As with coastal flooding, many of the most significant fluvial flooding hazards affect the low-lying areas 

along the South Coast. Significant precipitation in the Santa Ynez mountains could lead to fluvial flooding 

of the Goleta Slough/airport area, central Santa Barbara, Montecito, and Carpinteria. In central Santa 

Barbara, a 100-year flood would inundate much of the waterfront, US 101, the railroad, the Santa 

Barbara Amtrak station, many key arterial streets, and many transit routes that rely on them (Figure 8). 

Additional flooding hazards affect nearly every major road or highway in the county at some point, 

including US 101, CA 1, CA 154, or CA 246. Out of 219 transit routes in the county 209 are exposed to 

fluvial flooding hazards at some point. Many of these flooding hazards are relatively small exposures. 

However small areas of exposure can disrupt transit routes for extended periods, especially if roads or 

culverts are damaged.  

Risk-Based Prioritization 
This study uses a risk-based approach to prioritize the 

vulnerabilities associated with high-priority 

transportation systems. Because each climate hazard 

is assessed using a different methodology (including 

differences in assumptions, scenarios, and 

projections), it is difficult to prioritize one 

vulnerability over another. To prioritize the 

vulnerabilities in this study, a risk-based approach is 

used which compares the probability and the 

costliness of each pair of transportation systems and 

climate hazards. The subjective risk scoring 

framework ranks each vulnerability by probability 

(according to the frequency and geospatial exposure 

of the asset, and the degree of change of exposure 

within the future scenario), and consequence 

(including the cost of damage caused by the hazard, the cost of disruption to the system, the potential 

duration of disruption, and the extent to which the transportation system serves low-income 

communities). Figure 9 shows the subjective risk assessment scores of the US 101 corridor for all 

hazards. Figure 10 and Figure 11 rank all vulnerabilities for all high-priority transportation systems 

together for mid-century and end-of-century, respectively. 

Figure 9. Subjective risk matrix for the US 101 corridor 
indicating the relative degree of risk caused by potential 
hazards and how they are affected by climate change. 

Figure 8. Intersection of transit routes and FEMA flood zones. Transit routes are visually scaled according to peak ridership. 
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Figure 10. Subjective risk assessment matrix for all hazards - mid-century. 

 
Figure 11. Subjective risk assessment matrix for all hazards - end-of-century 


