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One of the greatest concerns related to global climate change is the potential for impacts to
infrastructure from sea level rise (SLR) associated with extreme storm events. A critical
infrastructure system particularly at risk is the natural gas and hazardous liquid transmission
pipeline system, a complex of pipelines, storage facilities and control facilities, linked to the
distribution infrastructure; much of the transmission infrastructure is located along the nation’s
coasts making it vulnerable to potential increased ocean flooding. To better understand the
risks from climate change to the transmission infrastructure, it is necessary to map the spatial
extent and depth of future storm inundation to understand where and under what conditions
impacts are likely to occur. Such maps and the flood scenarios upon which they are based lead
to questions of institutional and corporate risk assessment procedures and organizational
preparedness.
For our California Energy Commission funded study, we integrate GIS and a hydrodynamic
model, 3DI, to simulate inundation in California’s San Francisco Bay and Sacramento-San
Joaquin River Delta regions and assess the potential risk to gas and hazardous liquid pipeline
infrastructure from SLR. We build a high resolution digital surface model (DSM) representing
features which control the flow of water including buildings, trees, dikes, drainage facilities
from Light Detection and Ranging (LiDAR) point cloud data. Using this surface, we employ the
hydrodynamic model to simulate 15-minute interval water level data for a 72-hour, near 100year, storm event, coupled with 0.5 meter, 1.0 meter, and 1.41 meter SLR, respectively. The
output of each inundation scenario is a series of inundated-area grids with 1-hour interval time

steps which allow us to analyze both spatial inundation extent and water depth in every hour.
We compare the simulated location and depth of inundation to existing gas pipeline
infrastructure to characterize the risks from SLR. Our results demonstrate that under projected
SLR greater than 1-meter there are major impacts to critical components of this infrastructure
system. The results of this analysis provide regional governments and infrastructure managers
with important spatial information to aid in SLR mitigation planning for their communities and
natural gas pipeline systems. More broadly, this work provides a rich spatial database for better
climate change and SLR planning, management, and governance across the region through
spatial analysis of future impact and mitigation scenarios.
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