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What Is Climate? 

• The accumulation of daily and seasonal weather events at a 
place over a long period of time (weeks, months, years and 
longer). 

 

• Includes weather and weather extremes (heat waves, cold 
spells, tornado count). 

 

 



Climate of Oklahoma 



But Weather Doesn’t Come as Averages… 



Multi-Hazard Context 



Extreme Events 

• Extreme Heat 

• Drought 

• Wildfires 

• Flooding 

• Winter Weather 

• Severe Thunderstorms 

• Tornadoes 



Extreme Heat 

• Oklahoma summers consist of hot temperatures 90°F and greater. 

• Effects are enhanced in urban areas due to the heat island effect. 

• Compared to other weather events, a heat wave onset can be subtle.  

• The National Weather Service lists heat as the #1 weather-related killer 

in the US. (based on 10-year average) 
 



100-Degree Days 



100-Degree Days (City of Altus) 



 
 



 
 Drought 
• Occurs commonly due to excessive heat and low 

precipitation 
 

• Experienced drought 118 times between 1966 and 2012 
 

• Time in drought: 31%, average duration: 6 weeks 
 
 

Data for Altus, OK. Source: NDMC 



Wildfire 

• Key ingredients: Low humidity, relatively high temperatures, moderate 
to strong winds, and dry fuels (leaves, twigs, vegetation). 
 

• Wildfire conditions can develop quickly any time of the year  

• Majority occur in late fall through winter into early spring. This 
coincides with dormant vegetation and the dry season. 

 

• The urban-wildland interface, where human structures and 
development meet and intermingle with undeveloped wildlands, is 
particularly susceptible to wildfires. 



 
 



Historical Dipoles in Southwest Oklahoma 



Flooding 
• Excessive rainfall can occur during any season, but are most 

frequent during spring and fall months.  
 

• Flooding occurs on average 1 time per year (since 1996) 
 

• On average, expect a 2.85 inch 1-day rainfall event each year. 

o 5.83 inches every 25 years  

 

 

Top 10 “1-Day Rainfall” Events  
(1901-2016) 

Rank Total (in.) Date 

1 6.20 7/5/2010 

2 5.88 8/2/1995 

3 5.73 9/19/1965 

4 5.55 10/20/1983 

5 5.49 9/4/1971 

6 5.29 9/4/1973 

7 4.77 10/7/2004 

8 4.57 9/29/1986 

9 4.50 10/22/1941 

10 4.47 5/15/1980 

6.20 inches in 1 day 



Sustained accumulation by really 
big event(s) 

Sustained accumulation over 
several months 

Flooding Caused by Sustained Wet Pattern 



Annual Rainfall Events of 1 Inch or Greater 
(City of Altus) 



Winter Weather 

• Snowfall events of several inches are fairly common 

o 6 heavy snowfall events in last 20 years 

• Ice or a mixture of sleet/snow is now more common and have 
increased since 2000 

o 9 major ice storms since 1997 

• Cold fronts often stall across region (roughly along I-44) creating 
a boundary for ice or snow to form 



Days at or below Freezing (City of Altus) 



Snowfall Amounts Per Decade (City of Altus) 



Tornadoes and Severe Weather 



About 4 days per year with large hail 

• Hail: 258 recorded events on 110 days 
• Very Large Hail (2 inches diameter or greater): 16% of all hail events 
• Largest Hail Stone: 4.5 inches (1992, 1999) 



About 4 days per year with severe winds 

• Severe Thunderstorm Winds (58mph or greater): 233 events on 155 days 
• Highest non-tornado wind speed (gust): 100 mph (1996) 
 



About 1.5 tornadoes per year 

• 101 tornadoes since 1950. Averages ~1.5 tornadoes per year 
• Significant tornadoes (EF2 or greater): 22% of events in Jackson 

County since 1950. 



Observed Climate 
Variability and Change 



Oklahoma Observed Changes  

• Climate signal still dominated by natural variability 
 

• Warmer, wetter winters 
 

• Extreme precipitation frequency has increased 
 

• Rainy season shifting to late-spring and summer 



Warming Already Observed 
• The statistical collection of weather conditions at a place over a period 

of years, or the slowly varying aspects of the atmosphere-land surface 
system. 

 

• The accumulation of daily and seasonal weather events over a long 
period of time (weeks, months, years and longer) 

 

• Includes weather and weather extremes (heat waves, cold spells, 
tornado count). 

 

• Represented by long term averages of weather variables and departures 
of weather variables from normals. 



Observed Temperature Change 

Annual temperature changes over the past 22 years (1991-
2012) compared to the 1901-1960 average 



Observed Precipitation Change 

Annual precipitation changes over the past 22 years (1991-
2012) compared to the 1901-1960 average 



Observed Changes in Very Heavy Precipitation 



Climate Change 
Projections 



Future Changes to Climate 

• Hotter days, increase in heat waves 
 

• Decrease in days below freezing 
 

• Increased frequency of heavy precipitation 
 

• Intensification of droughts 
 

• Stronger tropical systems (low confidence) 

“Managing the Risks of Extreme Events and Disasters to Advance 
Climate Change Adaptation” – IPCC special report, 2012 



Projected Precipitation Change (by end of century) 



Projected Heavy Precipitation Days 



Projected US Temperature Changes 



Projected Change in Number of Warm Nights 



Do a Couple of Degrees Really Matter? 
 

A Small Shift Affects the Full Range of Climate 



Changes in the Southern Plains 

2 degrees 

4 degrees 
10 degrees 



Changes in the Southern Plains 

Projections suggest more frequent and intense droughts, heat waves, and 
severe rainfall events. 
 

• Currently the hottest 2% of daytime and nighttime temperatures occur 
about 7 days each summer. By mid century, this threshold is projected 
to increase to about 30 days during the summer. 
 

• Warmer winters will result in the growing season extending by an 
average of about 24 days by mid century. 
 

• Projected changes in total annual precipitation will be small compared 
to natural variations, although heavier downpours and longer dry spells 
are expected. 

 

 



Joining Forces: 
Planners and Emergency 
Managers  
Danielle Barker 
City of Bethany 

 



Why Should Planners Care? 

• Planning ahead, becoming more resilient and proactive = 
lower effects of disasters 
 

• Research has shown growing concern of where the built 
environment is located compared to vulnerability to natural 
disasters.  

oAreas along fault lines, homes / businesses within floodplains, homes 
/ businesses in repeatedly hit areas 

 
• The adaptive response is to engineer a way out of disasters 

(i.e. building dams, levees, etc.) 
o Is this really affective? 

 
• Combining efforts can further help to become more resilient 

 

 
 

 

 

 



Combining Efforts 

• Connections between Comprehensive Plans and Hazard 
Mitigation Plans 
• What is a Hazard Mitigation Plan? 

• Land use decisions, building codes, zoning ordinances 

 

• Efforts among partnerships between FEMA, APA, State 
Department of Emergency Management,  State APA 
Chapters 
 

• Benefits of working together 
 



What Is Being Done Now? 

• National APA has a new division: Hazard Mitigation and 
Disaster Recovery Division 

 

• This division’s goals include to help provide planners a 
better knowledge base for planners. 

 

• Research projects and tools being developed to further 
enhance resiliency within communities across the 
country 



What Is Being Done Now? 

• Some communities in Oklahoma are working with 
Emergency Managers  

 

• There are planning efforts that are just there to ensure 
access to Disaster funding after the disaster. 

 

• Oklahoma Department of Emergency Management is 
working with communities to make their disaster plans 
a more proactive and living document. 

 

 



Sound Easy?  

• Political Pressures 

 

• Egos 

 

• Lack of cooperation  

 

• Lack of understanding 

 

 



Overcoming Challenges  

• Start up a conversation 

 

• Listen 

 

• Show the similarities 

 

• Have learning/teaching meeting with those needed 

 



Open Discussion 

• Have any of your past plans or projects been impacted by 
disasters? 

 

• What plans or projects have you worked on that had 
weather and climate resiliency initiatives? 

 

• If you use weather and climate data in any of your plans, 
where do you get it from? 

 



Open Discussion 

• Do you ever collaborate with emergency managers during 
planning processes? 

 

• Do you think there is a need for planners and emergency 
managers to collaborate? 

 

• What other sectors do you collaborate with or would like to 
collaborate with? 

 



Thank You! 

Danielle Barker 
danielle.barker@bethanyok.org 

 
Leah Kos 

lkos@mesonet.org 
 

 
 


