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1. Basic concepts ïweather and climate, how atmospheric 

chemistry influences temperature

Louisiana Climate 

Initiatives Task Force

2. Observed and projected change ïglobal, National and Regional 

national

3. Impacts on the central Gulf Coast region ïfindings of the IPCC 

and the US Fourth National Climate Assessment

4. Adaptation and mitigation options

5. Scenarios of future change, with and without mitigation



Difference between weather and climate 
The difference between weatherand climateis a measure of time. 

ïWeather is the condition of the atmosphere over a short period of time.

ïClimateis how the atmosphere "behaves" over relatively long periods of time.

Climate change ǊŜŦŜǊǎ ǘƻ ŀ ǘǊŜƴŘ ƻǊ άŎƘŀƴƎŜ ƛƴ ǘƘŜ ǎǘŀǘŜ 
of the climate that can be identified (e.g. using statistical 
tests) and that persists for an extended period, typically 
ŘŜŎŀŘŜǎ ƻǊ ƭƻƴƎŜǊΦέ

Climateis the average of weather over a period of time. It is not just the average, but the 
variability and the extremes.Climate is usually defined for different seasons or months and 
averaged over a period of 30 years.

Louisiana

(NOAA State Climate Summary, 2018)



Incoming  Solar 

radiation

TheGreenhouse Effect warms the Earthôs atmosphere

Reflected radiation

(infrared) warms the 

atmosphere,

radiating heat energy 

back to earth

atmospheric  gases

CO2, water vapor, 

nitrous oxides, methane

ÅAbsorption by GHGs of infrared energy 

radiated from the surface leads to 

warming of the surface and atmosphere.   

ÅThe naturally occurring GHGs in Earthôs 

atmosphere ðprincipally water vapor and 

carbon dioxideðkeep the near-surface air 

temperature about 60°F (33°C) warmer 

than it would be in their absence.

(NCA4 Vol 1, 2017)



10 Indicators of a Warming World

Long-term Earth observations reveal climate variability and long-term warming trends.



Ice cores help us document how the Earthôs greenhouse gases and 

temperature have changed through time.

Å Ice cores are read like tree rings

ï Summer ice appears light

ïWinter ice appears dark

Å Air bubbles in the ice trap pollen and 
atmospheric gases

Å Stable isotopes of oxygen (16O, 18O] and 
hydrogen [D/H]) provide a detailed 
record of temperature change



Ice Core record of past 420,000 years:

Upper, blue line = CO2 level Lower, red line = temperature

411 ppm CO2

Orbital eccentricity affects the Earth-sun distance in a cycle that takes 90,000 -100,000 years 

Temperature and CO2 record from Vostok, Antarctica (Petit et al. 1999) 


