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 Assess social and ecological 
vulnerabilities of Greater 
Lake Tahoe, Reno, Carson 
region to extreme winter 
storm events 

 

 Identify approaches to 
increase preparedness, 
response, recovery, and 
resilience to these events 

Objectives 



 Hypothetical 23-day 
storm sequence 

 Scientifically 
plausible 

 Two historical AR 
storms stitched 
together back to back 

 USGS effort to assess 
impacts in CA 



 ARkStorm technical 
product development 

 6 ‘Expert Panel’ meetings 
 Identify vulnerabilities, mitigation 

options, science needs 

 Different geographic and subject 
matter focus in each 

 ~300 participants, 100+ 
organizations 

 Tabletop emergency 
response exercise 

Methods 



~10 days of heavy rain 

Methods 

~10 days of heavy snow 

Dettinger, unpub. data 

~ 1.5 - 3x the magnitude of 1997 New Years storm 



Transportation 
Evacuation, Access to 

critical facilities, 
movement of supplies, etc 

 

Communications 
Situational awareness 

Interagency 
Coordination 

Response efficiency, 
overcoming bureaucratic 

barriers 

Public Utilities 
Fuel Supplies and Commodities 

Reservoir Management 
Business/Industry 

Health/Human Services 

Severity of Social/Ecological Impacts 

Results 



 Long-term impacts 

 Water quality 
 Vulnerability of wastewater 

systems 

 Vulnerability of water supplies 

 Impacts to vulnerable sites 
 Spread and establishment of 

terrestrial/aquatic invasives 

 Situational awareness 
 Declining monitoring 

resources 

 Terrain/snow obscuring 
impacts 

Results 



 Strategic prepositioning 

 Improve coordination 
 Agreements/credentialing 

 Training 

 Improve situational 
awareness 
 Real-time monitoring 

 Redundancies in comms 

 Improve infrastructure 
 Stricter design regulations 

 Improvements/relocation 

Results 



 Geomorphic Hazards 

 Many gaps (e.g., NV) 

 No translation into risk to 
infrastructure 

Results 



 Flood Inundation Mapping 

 Many gaps 

 Larger recurrence intervals 
(300, 500 yr) 

 Sub-watershed resolution  
(i.e., weighting by 
watershed, rain vs. snow) 

 Automated (i.e., plug in a 
hydrologic forecast to 
generate an inundation map) 

Results 

Sources: FEMA DFIRM, 2010;  
Rigby et al., 1998 



 Pollutant loading/dynamics 
in Tahoe 

 Short/long term effects 

 Transport to water supply 
intakes (e.g., based on winds 
and currents) 

 Model shoreline erosion 
potential  

 Testing bioengineering options 
for limiting pollutant loads 

Results 



 Assess 
costs/benefits/effectiveness
/design of mitigation 
actions: 

 Natural infrastructure 

 Moving/improving 
wastewater infrastructure 

 Raising standards  for 
restoration project design 

 



 Improve situational 
awareness 

 Leverage existing real time 
monitoring networks (e.g., 
UNR Seismology) to collect 
meteorological data  

 Offshore/ocean monitoring 
(for improved forecasts and 
response lead times) 

 Improve baseline 
understanding of storm 
impacts 

 
Results 



 Centralized geospatial 
and monitoring data 
clearinghouse 

 

Results 


