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“The	  climate	  system	  is	  an	  angry	  
beast,	  and	  we	  are	  poking	  it.”	  
-‐	  Dr.	  Wally	  Broecker,	  Lamont-‐Doherty	  Earth	  Observatory	  



Diagnosing Climate Change 
 
Climate is an incredibly complex, inter-connected system 

All of these interactions make it difficult to assess the causes of climate 
patterns 

Climate is not stationary – it changes over time, for both natural and 
human-caused (anthropogenic) reasons 

Climate is still variable – has the same ups and downs around the 
average 

Climate change doesn’t just affect the averages – it can affect the 
strength and timing of circulations and their interactions 
•  Marginal events can become more extreme 
• Changes in seasonality 

It’s often very difficult to detect changes, especially over short times 



Variability or Change? 
	  



Variability or Change? 
	  



+3	  degrees	  F	  

What’s the Big Deal About a Couple of Degrees? 
	  



Slight Shifts Can Have Big Impacts 
	  



More Summers like This 

Days above 100 degrees, 2011 



Warm Air Holds More Water Vapor 
 
Saturation Vapor Pressure is the capacity of the 
air to hold water vapor 

Warm tropical air can hold 4-10 times as much 
vapor as cold, dry air 

The rate at which water is absorbed into the 
atmosphere from the land (evapotranspiration) 
increases, making more vulnerable to “flash 
drought” 

Clouds convert water vapor back into liquid 
raindrops, releasing heat and further fueling 
storms and increasing rainfall 

…Warming can lead to both more frequent 
drought and more intense rainfall 



Louisiana Flood, August 2016 

Two-day rainfall total as much as 31.39 inches (Watson) 

1000-year return period value: 21.3 inches  

Previous Record: 24.46 inches, Abita Springs, May 9-10, 1995 

Photo	  by:	  Barry	  Keim,	  State	  Climatologist	  



Southeast Temperature: Observed and Predicted 
 



Changes are Already Occurring 
 
ü Warmer temperatures (in places) 

ü Wetter or drier (in places) 

ü Earlier Spring 

ü Less Arctic sea ice and permafrost 

ü More severe wildfires 

ü Ecological Changes 

ü Ocean Changes 

Ø  We can measure and observe all of these things 

See More: National Climate Assessment 2014 
http://nca2014.globalchange.gov 



Source:	  2014	  U.S.	  NaNonal	  Climate	  Assessment	  

The U.S. is Getting Warmer 
	  



Source:	  2014	  U.S.	  NaNonal	  Climate	  Assessment	  

Each Decade Gets a Bit Warmer 
	  



Number of Hot Days per year (Baton Rouge) 
 

Maximum	  Temperature	  >	  95	   Maximum	  Temperature	  >	  100	  



Projected Changes in Days Over 95 degrees 

Figure	  source:	  NOAA	  NCEI	  /	  CICS-‐NC	  



Change in Number of Hot Days 
 
In Baton Rouge, about 7 days per year with a high of 96 degrees or 
higher 

Low-emission scenario, mid-century 
Occurs more than 30 days per year	  

High-emission scenario, mid-century 
Occurs nearly 50 days per year	  



Number of Hot Nights per year (Baton Rouge) 
 

Minimum	  Temperature	  >	  75	   Minimum	  Temperature	  >	  80	  



Change in Number of Hot Nights 
 
In Baton Rouge, about 7 days per year with a low of 77 degrees or 
higher 

Low-emission scenario, mid-century 
Occurs about 40 days per year	  

High-emission scenario, mid-century 
Occurs about 32 days per year	  



Source:	  2014	  U.S.	  NaNonal	  Climate	  Assessment	  

Heavy Precipitation More Frequent 
	  



Number of Rainy Days per year (Baton Rouge) 
 

Rainfall	  >	  1.00”	   Rainfall	  >	  3.00”	  



Number of Really Rainy Days per year (Baton Rouge) 
 

Rainfall	  >	  5.00”	  



Flood Magnitude is Changing 
	  

Source:	  2014	  U.S.	  NaNonal	  Climate	  Assessment	  



Extremes per decade (Baton Rouge) 
 

Highest	  Temperature	   Greatest	  24-‐Hour	  Rainfall	  



Our Changing Climate: Key Messages (summarized) 
 
Global climate is changing now, primarily due to human activities 

Impacts related to climate change are already evident 

Some extreme weather and climate events have increased in recent 
decades 

Infrastructure is being damaged by sea level rise, heavy downpours and 
extreme heat 

The capacity of ecosystems to buffer the impacts of extreme events is 
being overwhelmed 

Ocean waters are becoming warmer and more acidic, affecting ocean 
circulation, chemistry, ecosystems, and marine life 



Our Changing Climate: Key Messages (summarized) 
 
Human-induced climate change is projected to accelerate without 
reduction of greenhouse gasses 

Climate change threatens human health and well-being, including 
extreme events, air quality, diseases, food and water 

Water quality and supply reliability are jeopardized by climate change 

Climate disruptions to agriculture have been increasing and are 
projected to become more severe 

Climate change poses particular threats to Indigenous People 

Current implementation efforts on adaptation and mitigation are 
insufficient to avoid negative consequences 



Sea Level Rise 

Coastal lifelines, such as water supply and energy infrastructure and 
evacuation routes, are increasingly vulnerable to higher sea levels and 
storm surges, inland flooding, erosion, and other climate-related changes. 

Tribal	  PopulaNons	  



Highway 1 to Port Fourchon: Critical Link for U.S. Oil 

Figure	  and	  photo	  sources:	  Louisiana	  Department	  of	  TransportaNon	  and	  Development;	  State	  of	  Louisiana	  2012	  



Heat Waves 

Increasing temperatures and the associated 
increase in frequency, intensity, and duration of 
extreme heat events will affect public health, 
natural and built environments, energy, 
agriculture, and forestry. 

Tribal	  PopulaNons	  

AusNn-‐American	  Statesman	  



Energy, Water, and Land Use 

Rising	  temperatures	  are	  leading	  to	  increased	  
demand	  for	  water	  and	  energy.	  In	  parts	  of	  the	  
region,	  this	  will	  constrain	  development,	  stress	  
natural	  resources,	  and	  increase	  compeNNon	  for	  
water	  among	  communiNes,	  agriculture,	  energy	  
producNon,	  and	  ecological	  needs.	  



Trends in Water Availability 
 

Figure	  source:	  adapted	  from	  Sun	  et	  al.	  2013	  



Increasing Temperatures 

Increasing	  temperatures	  
and	  the	  associated	  
increase	  in	  frequency,	  
intensity,	  and	  duraNon	  of	  
extreme	  heat	  events	  will	  
affect	  public	  health,	  
natural	  and	  built	  
environments,	  energy,	  
agriculture,	  and	  forestry.	  

Figure	  source:	  adapted	  from	  Tagaris	  et	  
al.	  2009	  

Change	  in	  Ground-‐Level	  Ozone	  



Vulnerable Communities 

Communities that are already the most vulnerable to weather and climate 
extremes will be stressed even further by more frequent extreme events 
occurring within an already highly variable climate system. 

Tribal	  PopulaNons	  
Photo	  Credit:	  USGS	  



Sustaining Agriculture 

Changes to crop growth cycles due 
to warming winters and alterations 
in the timing and magnitude of 
rainfall events have already been 
observed; as these trends 
continue, they will require new 
agriculture and livestock 
management practices 



Fragmented Landscapes 

Landscape fragmentation is 
increasing, for example, in the 
context of energy development 
activities. A highly fragmented 
landscape will hinder adaptation of 
species when climate change alters 
habitat composition and timing of 
plant development cycles 



Impacts on the Landscape 
 
Biodiversity 
•  Species will move out of historic ranges 
•  Some species can move and cope more easily than others, changing 

relationships within ecosystems 
 

Ecosystem Functionality 
•  Chemistry and hydrology change as physical environment changes 
•  Changes in ecosystems affect local climate 
 

Ecosystem Services 
•  Consequences for crop and seafood production, water quality and 

availability storm damage, fire intensity 
 

Combined Effects of Climate and Other Pressures 
•  Species need room to move 
•  Already stressed by habitat loss, fragmentation, pollution, natural 

resource extraction 



Adapting to Change 

The magnitude of expected changes will exceed 
those experienced in the last century. Existing 
adaptation and planning efforts are inadequate to 
respond to these projected impacts. 

Tribal	  PopulaNons	  

PopulaNon	  Change	  



Take-Away Messages 
 
Our future depends on the choices we make now 

Some climate change and related impacts are inevitable; in fact they 
are already occurring 

Climate change cannot be dealt with in isolation 

Impacts of climate change will be dependent upon local factors, such as 
vulnerability and resilience 

The needs of understanding and addressing these challenges create 
many opportunities for motivated individuals and organizations 



Southern Climate Impacts Planning Program 
(SCIPP) 

Increasing resiliency and preparedness for weather and climate 
extremes now and in the future across the South-Central United 
States 

@SCIPP_RISA	  

SCIPP01	  

SouthernClimateImpactsPlanningProgram	  



What is a Hot Day? 
 
In Baton Rouge, about 7 days per year with a high of 96 degrees or 
higher, low of 77 degrees or higher 



Number	  of	  (Really)	  Rainy	  Days	  



Projections for the Future 
 
Even areas where precipitation does not decrease will be susceptible to 
drought from higher temperatures 

Increased flooding from heavy rain events and potentially more 
powerful hurricanes 

More urban flooding, sewer overflows, decreasing water quality, and 
human health impacts 

Bridges, tunnels and roads will become increasingly impacted from 
storm events and extreme high tides 

Freshwater supplies along coasts compromised by saltwater intrusion 

Sea level rise, storm surge and coastal flooding threaten energy 
infrastructure, particularly along Gulf Coast 


