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Heat isn’t the only 
challenge….  

q  Flooding	
  
q  Ice	
  Storms	
  
q  Severe	
  Storms/Tornadoes	
  
q  Drought	
  



IPCC says more extremes Twelfth Session of Working Group I  Approved Summary for Policymakers 

IPCC WGI AR5 SPM-23  27 September 2013 

Table SPM.1 [TABLE SUBJECT TO FINAL COPYEDIT] 
 
Phenomenon and direction 
of trend 

Assessment that changes occurred 
(typically since 1950 unless 
otherwise indicated)  

Assessment of a human 
contribution to 
observed changes 

Likelihood of further changes 

Early 21st century Late 21st century 

Warmer and/or fewer  
cold days and nights  
over most land areas  

Very likely   
{2.6}

Very likely  
 {10.6}

Likely  
{11.3}

Virtually certain   
{12.4} 

Very likely 
Very likely 

Likely
Likely

�
�  

Virtually certain
Virtually certain 

Warmer and/or more frequent 
hot days and nights  
over most land areas 

Very likely  
{2.6}

Very likely   
{10.6}

Likely  
{11.3}

Virtually certain  
{12.4}  

Very likely 
Very likely 

Likely
Likely (nights only) 

�
� 

Virtually certain
Virtually certain 

Warm spells/heat waves.  
Frequency and/or duration increases 
over most land areas 

Medium confidence on a global scale 
Likely in large parts of Europe, Asia and Australia 

{2.6}

Likely (a)  

{10.6}

Not formally assessed (b) 

{11.3}

Very likely  
 

{12.4} 

Medium confidence in many (but not all) regions
Likely  

Not formally assessed 
More likely than not  

� 
� 

Very likely 
Very likely   

Heavy precipitation events. 
Increase in the frequency, intensity, and/or 
amount of heavy precipitation. 

Likely more land areas with increases than decreases (c) 
{2.6}

Medium confidence  

{7.6, 10.6}

Likely over many land areas
  

{11.3}

Very likely over most of the mid-latitude land masses 
and over wet tropical regions  

 
 

{12.4} 

Likely more land areas with increases than decreases
Likely over most land areas 

Medium confidence  
More likely than not 

� 
�

Likely over many areas
Very likely over most land areas  

Increases in intensity and/or  
duration of drought 

Low confidence on a global scale 
Likely changes in some regions (d) 

{2.6}

Low confidence 

{10.6}

Low confidence (g) 

{11.3}

Likely (medium confidence) on a regional to global 
scale (h) 

{12.4} 
Medium confidence in some regions
Likely in many regions, since 1970 (e)  

Medium confidence (f) 
More likely than not 

� 
� 

Medium confidence in some regions
Likely (e)   

Increases in intense tropical 
cyclone activity 

Low confidence in long term (centennial) changes
Virtually certain in North Atlantic since 1970 

{2.6}

Low confidence (i)  

{10.6}

Low confidence  

{11.3}

More likely than not in the Western North Pacific 
and North Atlantic (j)  

{14.6} 
Low confidence
Likely (in some regions, since 1970)  

Low confidence 
More likely than not 

� 
�  

More likely than not in some basins 
Likely 

Increased incidence  
and/or magnitude of 
extreme high sea level 

Likely (since 1970) 
  {3.7}

Likely (k)  
{3.7}

Likely (l) 
{13.7}

Very likely (l)  
{13.7} 

Likely (late 20th century) 
Likely  

Likely (k)
More likely than not (k) 

� 
�

Very likely (m) 
Likely  

 
* The direct comparison of assessment findings between reports is difficult. For some climate variables, different aspects have been assessed, and the revised 
guidance note on uncertainties has been used for the SREX and AR5. The availability of new information, improved scientific understanding, continued analyses of 
data and models, and specific differences in methodologies applied in the assessed studies, all contribute to revised assessment findings. 
 

Source:  IPCC AR5, Summary for Policymakers 



Averages or Extremes? 



Some occurrences beyond historical experience  

from	
  Schär	
  et	
  al.,	
  2004	
  

Source:	
  Climate	
  Central 

European	
  heat	
  wave	
  of	
  2003	
  	
  

Brian	
  Stone/Ga	
  Tech	
  notes	
  that	
  not	
  a	
  single	
  
book	
  wriFen	
  on	
  European	
  heat	
  with	
  >	
  
30,000	
  deaths	
  yet	
  hundreds	
  on	
  SARS,	
  
Hurricane	
  Katrina,	
  9/11	
  (less	
  deaths)	
  

”	
  

Russian	
  Heat	
  wave	
  of	
  2010	
  	
  



More and Stronger Floods and Droughts? 

Figure 3.8: Area of the Southeast US under 
severe and extreme dry  and wet events for 3-
month and 12-month SPEI and for the period 
1896-2012 
 
S. Bernardes (2013), Bernardes, Shepherd, 
and Madden (2014), NSF Coweeta LTER 



Increasing Flood Risks (Andersen and Shepherd 
2013, Shepherd et al. 2011, NCA 2014) 

 
 

% Change since 1950 in Top 1% Heaviest Rainfall Evets (NCA, 2013) 



Southeast is Particularly Climate Vulnerable 

q  . 
“The South is prone to more climate-related disasters in both scale and 
magnitude by a ratio of almost 4:1.” (Emlich and Cutter 2011) 



Georgia: Emergence of Hydroclimate Vulnerability 
(KC, Shepherd, and Johnson 2013) 
 



Are urban floods increasing? 

Mumbai	
  2005	
  

Atlanta	
  2009	
  

Nashville	
  2010	
  

Calgary	
  

2013	
  

Boulder	
  2013	
  



Atlanta Sept. 2009: Extreme Event Case Study 

	
  
n  September	
  2009	
  (227.0	
  mm)	
  was	
  

219%	
  above	
  normal	
  	
  and	
  5th	
  wettest	
  in	
  
Atlanta’s	
  history	
  and	
  the	
  4th	
  wettest	
  
for	
  Athens,	
  Georgia.	
  

n  Parts	
  of	
  Metro	
  Atlanta	
  were	
  	
  
inundated	
  	
  to	
  	
  levels	
  	
  exceeding	
  	
  the	
  	
  
estimated	
  	
  500-­‐year	
  flood.	
  	
  100	
  to	
  
200-­‐year	
  flood	
  levels	
  common**.	
  
Belanger	
  (AMS,	
  2011)	
  suggests	
  
10,000	
  yr	
  event	
  

n  10	
  fatalities,	
  16000	
  injured/federal	
  
aid	
  requests,	
  $500m	
  
+damages,~1500	
  evacuated,	
  ~20,000	
  
homes/businesses	
  flooded	
  ,	
  ~1500	
  
schools	
  closed,	
  ~300	
  roads/
interstates	
  closed/destroyed	
  ,	
  	
  

Sources:	
  NWS	
  (Nelson,	
  GEMA,	
  AJC)	
  

	
  
**100-­‐yr	
  flood	
  used	
  by	
  FEMA	
  to	
  set	
  flood	
  

insurance	
  rates	
  

	
  	
  

	
  	
  



What about Urban Tornadoes? 

n  Wurman et al. 2007 
“The areal extent of cities 

and surrounding densely 
populated suburbs is 
growing and it is 
inevitable that someday 
a large, intense, and 
long-track tornado will 
impact a densely 
populated urban or 
suburban region.”  



Atlanta’s Growth: Increases Probability of 
Urban Tornado (Bigger Dart Board!!!) 

1974 2005 

Landsat Images: UGA School of Ecology/NARSAL 

Our initial research leads to the question of whether GEMA or the city of Atlanta should re-
evaluate urban warnings (e.g. implementation sirens) 



Tornado Tracks, Past 56 years 



Here is every tornado that caused more than 
$50 million in property damage. Urban? 



Urban Hospitals are at the Mercy of Extreme 
Weather and Climate Variability 

http://www.earthzine.org/2011/06/28/
code-grey-protecting-hospitals-from-
severe-weather/ 



Oh….What About the Atlanta Ice Fiasco, What 
Can We Learn? 
 
 
Some Key Recommendations from Gov. Deal 
Task Force (Full Report: 
http://gov.georgia.gov/press-releases/
2014-04-03/deal-receives-final-winter-weather-
task-force-report) 
 
n  As climate change/variability drives more 

extreme weather, better communication of 
threat is needed 
q  Public doesn’t understand nuances of 

watches/warnings/advisories 
q  Weather Model forecasts evolve hourly 
q  Who is the right source? 

n  Municipalities need more proactive, pre-
emptive engagement for weather climate 
events in planning, emergency response, 
resiliency activities, etc. 



 Making Urban Climate Science 
“Actionable”	
  
 
 

n  National Academy of Science/NRC Report offers insights 
on how to make applied climatology in the urban 
environment actionable 



End User Unmet Needs 
 



Example: Tools Utilized by the Seattle Public 
Utilities 
 

Seattle RainWatch 
•  a forecasting tool that predicts local 

rainfall patterns for the next hour 
and provides 1-to 48-hour rain 
accumulation totals 

•  gives SPU a one-hour window to 
identify which neighborhoods in the 
city will experience the highest 
rates of rainfall.  

•  Key operators, managers, and 
crews receive maps generated 
from Seattle RainWatch to help 
them quickly identify where 
resources should be deployed to 
ensure storm drains are clear and 
citizens are alerted (see figure 
below). 



Final Thoughts:  Communicating Urban Weather/
Climate Hazards 

n  Cross-disciplinary teams that include natural scientists, decision scientists, social and 
communications specialists and other experts. (Fischhoff and Pidgeon) 
q  People respond to warnings differently 
q  Language and Intellect Barriers 
q  Capacity to Respond 

n  Rather than avoiding communicating uncertainty altogether, science communicators 
should make an effort to understand beliefs held by the recipients of their messages. 
(Rabinovich 2012) 

n  Rather than simplifying and reframing scientific messages in an attempt to make 
them accept able for the general public, communicators might consider shaping their 
audience’s under standing of what science actually is (Rabinovich 2012) 

n  People are able to make better decisions using probabilities. People make the best 
decisions when they are given more detailed information on forecast uncertainty (UK 
Met Office) 

n  Market Hype and Recent History (Recent DC Derecho, Tornadoes) 
n  Perception of One Threat vs Another (Tornado, Flood, etc.) 

 


