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Pacific Sea Surface Temperature Anomalies



September 2014 Eastern Pacific Hurricanes



Storm over South Mountain, Tuesday afternoon, 8/12/2014
(Photo: Scott Dalton)

Monsoon 2014
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August 12, 2014 Storm rain totals (less than 2 hours)

Source:  www.cocorahs.org



Source:  FCDMC Stormrpt_08122014.pdf



August 19th Storm 24-hour rain totals



Source:  Maricopa County Flood Control District

August 19, 2014  North Valley – I-17



http://www.wrh.noaa.gov/psr/pns/2014/September/Sep8Flooding.php
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Source:  FCDMC Stormrpt_09082014.pdf





FEMA Requirement:

• Hazard Mitigation Plans must be 
updated every five years.

• Must include Climate Change in the 
Hazard Mitigation Plans

• What does this mean???



In the West:
Non-Hurricane/Non-Tornadic 

Extreme Weather

• Is much more difficult to mitigate against.

• Currently we prepare for the 100-year event.

• The 100-year precipitation event and 100-year  
flood is the design standard for infrastructure 
including all bridges, dams, culverts, levees, 
foundations, grading, and drainages virtually 
nationwide. 



200-year event??

• Economically, few cities, counties or states can 
afford to upgrade their entire infrastructure to 
withstand the 200-year precipitation and flood 
event, much less the 500 or 1000-year event.   

• Is preparing for the 200-year event sufficient?

• But, if the 200-year event is going to become the 
norm, then infrastructure changes will be 
necessary.  California has already decided to 
change the design standard to the 200-year 
event, due to their extreme vulnerability to 
flooding.



Economic Reality

• Most states don’t have the money to move to 
a 200-year flood standard on the basis of a 
“possibility” that these events could become 
the norm.

• Public infrastructure is much more difficult to 
replace or retrofit than adjusting building 
codes that put the burden on the builders and 
homeowners.



So what do we plan for?

• We had interviews with the Coconino County 
and Flagstaff, Arizona Hazard Mitigation 
Planners, followed by a workshop.

• Our purpose was to determine what extreme 
weather hazards they experience, what 
impacts those events have, and what 
information they need to plan mitigation 
strategies to reduce losses from those events.  



Extreme Weather Events
Coconino County & Flagstaff, AZ

• Winter storms

– Snow storms – blizzards - multi-day events

–Rain on snow

• Drought – leads to wildfires

• Monsoon – heavy rain events

– Local context:  heavy rain on burn areas



Extreme Weather Impacts

• Flooding

• Flash flooding 

• Transportation shutdown  - roads blocked, closed, 
washed out, cut-off (erosion/debris flows)

• Loss of supply lines – food, manufacturing

• Loss of power – and water

• Medical emergencies

• Economic losses - tourism



What do they do now?

• Currently they plan for imminent extreme 
weather events as forecast out 3-7 days by the 
NWS.  

• That’s enough time to manage a response to 
the immediate threat. 

• It is not enough time to prevent the losses.



What information do they use now?

• For planning, they have the historical climate 
records of how much rain or snow fell.

• Current planning is based on the most 
extreme event that has occurred in the past.

• The number of extreme events is relatively 
small, and there is no significant trend toward 
increasing intensity or increasing frequency.



What information do they use now?

• Each planner has their own perception of how 
bad those historical extreme events were, 
partly based on how long they have lived in 
the jurisdiction.

• Few of the planners or first responders can 
equate the amount of rain or snowfall to the 
impacts of the event.



January 2010 Northern AZ Blizzard



The 2010 winter storm that paralyzed 
Flagstaff was less than a 100-year event





Why don’t they just use the extremes 
from the past?

• One reason FEMA is requiring climate change 
to be included in the plans is that NOAA says 
climate change will cause more intense and 
more frequent extreme events.

• So we need to base our planning on what we 
expect to occur in the future, not what 
occurred  in the past. 

• But that information does not exist for 
extreme weather events.



So what do we plan for?

• The time horizon for mitigation is within the 2-, 
5-, and 10-year window that coincides with 
both the Hazard Mitigation Plan Update and 
the election and budgeting cycles for the 
jurisdictions.

• Planners need actionable information on what 
severe weather to expect in that time horizon.  



The Information Gap

• Currently no forecasts, predictions, outlooks,  
projections or other guidance exists in the 2-
10 year window.

• In the absence of information from NOAA, the 
planners will make their own best guess, 
which is an uneducated guess.



We need to provide our stakeholders 
with actionable guidance on extreme 

weather events.

Thank you.


