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Too Much Sun in the “Sunshine State”

Summary

Assumptions

Ice Cap Volume = 2.0 x 1013
Average Ice Melting per Decade = 8% of Ice Cap

Density of Ice = .917 kg/m3
Area of Ocean = 3.35258 x 1014m2   (
)
Initial Volume of Oceans = 1.37 × 1018 m3   (
)
50cm Increase in Sea Level is 50 m Decrease in Flat Shore Line

Causes of the Rising Sea Level


We will consider two main contributors to the sea level rising.  First, we will consider how much water is added to the earth’s oceans each year by the melting of the north polar ice caps (See Appendix A).  It is estimated that ever ten years approximately 8% of the north polar ice cap.
  This means every ten years trillions of cube meters of water is added the volume of the earth’s ocean because of the melting of these ice caps.    


Next, we now know how much water will be added to the oceans every ten years from the north polar ice caps.  Now we will consider the rise in sea level because of thermal expansion.  The average global temperature is expected to raise about 3.6 oC in the next 100 years.  Because water will take longer to heat that air, we average the sea surface temperature will rise 1.8 oC in the next 100 years.  Because the melting of the north ice caps causes an increase in the earth’s temperature, and a decrease in albedo (reflectivity), we used an exponentially increasing graph to show the water temperature rising in the next 50 years.
  

Effects of the Rising Sea Level on Florida

Loss of Beaches


Florida’s sunny beaches will perhaps suffer the most from the rising waters.  As the sea level continues to rise, the beaches will erode.  Without these beloved beaches, Florida’s tourism appeal is surely to suffer.  An average of 71 million tourists visit Florida each year, generating $41.6 billion a year for the states economy.  “Beaches contribute to expanding federal, state, and local tax bases; increase sales, income, and employment opportunities from resident and visitor spending; and enhance property values.”
 The erosion of beaches and decrease in tourism opportunities will hit the state’s successful economy.  Many of Florida’s metropolitan areas are on the coast and in danger of erosion themselves.  Bridges over the rising waters may be in danger making it harder to get into these glamorous cities.  In addition, Florida’s beaches provide about 500,000 jobs for its residents.  It is clear that the loss of beaches will not only make Florida less appealing to tourists, but it will also damage its economy and the quality of life for its residents.  80% of Florida’s residents live in a coastal county.  As the beaches soon disappear, so will their property value, jobs, and protection against storms. 

Hurricanes


Due to increasing sea surface temperatures, hurricanes are expected to become increasingly more intense presenting more severe rainfall. The warming of the sea creates more available energy for these storms making them extremely dangerous. According to a recent study, “an 80 year buildup of atmospheric CO2 at 1% yr (compounded) leads to roughly one-half category increase in potential hurricane intensity on the Saffir-Simposn scale and an 18% increase in precipitation near the hurricane core.”
 If we stay on the track that we are on, according to many studies, we will be encountering many category-5 (where winds are greater then 155mph), storms in the near future, causing great destruction. As the beaches become more and more scarce with the rising sea level, the natural barrier they once creased will be lessened making the properties within close proximity to the water in danger.

 Florida is facing this problem and many metropolis areas such as Miami, W. Palm beach, Palm Bay, Key West, Daytona Beach, Tampa, etc. 
These popular areas are in danger due to their location on Florida’s sunny beaches. Florida’s list of hurricanes encompasses about 474 tropical and subtropical storms; making Florida the US state hit most by storms. The accumulative total from all the damages of these storms come up to be about $115 billion.
 According to the State Emergency Response team division in Florida, Hurricanes tend to cause inland flooding, accounting for about half the deaths due to these storms, tornadoes, high winds, and storm surge, causing the mean water level to increase 15ft or more.
  With increasing sea levels, and hurricanes intensities, Florida’s coast lining cities are in danger. 

Health Effects

As temperatures rise, Florida will be affected in several ways. Since summer temperatures already average in the high 80’s to low 90’s
, an even greater increase in temperature will lead to even more heat related casualties and deaths. This will be a bigger problem in the major cities which already have a higher average temperature due to the larger populations and urban structures. Which in turn will put a greater strain on the emergency care as more people need to be treated for heat related symptoms. The increased flooding will lead to a spread of water-borne infectious diseases in the beach areas. Since much of the population and most of the major cities are concentrated near the beaches, this will have drastic effects. Additionally, the increased ozone levels and UV rays have been proven to increase skin cancer as well as cardiovascular and lung disease. The effects of these diseases will be felt both in the major cities and throughout the state. All of these effects will put a great strain on Florida’s health care system.

Environmental Effects

As the sea level continues to rise, all of Florida’s coastal ecosystems will be affected. One of Florida’s most important natural resources is Everglade’s Natural Park. This is a marshland nearly at sea level. These areas “provide habitat for many species, play a key role in nutrient uptake, serve as the basis for many communities’ economic livelihoods, provide recreational opportunities, and protect local areas from flooding”
. As the water rises, the borders of the wetlands will erode, and drier areas further inland will be flooded. However, the new area will not be equal to the area of the marshes that are lost. So many species will be lost, and many ecological processes will be drastically affected.  Additionally, the rise in ocean water will change the salinity of the fresh water areas on the coast. Many of Florida’s major cities rely on these areas for they water supply, and if they are forced to get there water from other sources, they will be placed under a severe economic strain.
 

Also, a large portion of Florida’s economy is based in agriculture, specifically citrus production. Over ten million acres of land are devoted to farming. As the sea rises a large portion of these areas will be lost. If the ecosystem changes enough, they will no longer be able to grow many of their most essential plants, and a very important source of state revenue will be lost.

Proposed Responses for Florida
Prevention


Although the link between global temperature rise and the increase and CO2 is still being debated, the effort to lower CO2 is still useful in decreasing the intensity of the greenhouse effect. Since Florida is the “sunshine” state in the US, maybe increasing use of solar energy will help in the effort towards cooler globe. Considering how effected Florida is due to global warming, increasing efforts to decrease these effects would be a smart way to reverse our damage. Maybe by creating incentives for people to use more energy efficient cars and houses, the state will start a trend in decreasing the amount of energy burned. Educating people on the effects of the rising temperature on their home state might also create incentive to become more energy efficient and more aware of how their lifestyle affects their land. How we create energy, and how we burn it are essential towards the fight against the rising temperature. The need for new energy sources and collaborative efforts to use them are needed world wide to begin to fix our destruction. We can’t wait until parts of Florida begin to sink to realize that we need a solution.  

Addition of Sand to Beaches


One way to save Florida’s metropolitan areas from erosion and harsh economic impact is to fight the erosion.  Since 1944, Florida has experimented with sand refills.  In this process, sand and ocean water is pumped through a pipe from the ocean floor to the beach.  Once it reaches the beach and the water evaporates, bulldozers move the sand so the beach gains back its pre-erosion appearance and size.  If done correctly, this procedure has the ability to increase beach size, strengthen the natural barrier beaches provide against tropical storms, and improve beach wild life.  This process can be very costly.  In 2004 and 2005, the state spent about $400 million on beach refills in two years alone.  However, when this $400 million spent on restoration is compared to the $41.5 billion gained from tourist, it is hard to argue the procedure is not worth the time and money.  The continuation of this practice could save Florida’s beaches, metropolitan life, and economy.

Emergency Evacuation Plan for Tropical Storms

Since there will be an increase in the severity of hurricanes and more flooding in the coastal areas, an efficient practical evacuation plan is necessary. Evacuation efforts among all the major cities must be coordinated to ensure that major roadways are kept open and accessible. Since many of the main roads are on the coast, they may become inaccessible in the event of a hurricane or a flood. So other evacuation routes must be developed to ensure that everyone will be able to get out. Also, if the efforts among the cities are coordinated then resources from those areas in less danger can be used to assist the more severely damaged areas. Each city needs to have a designated response team and warning system to ensure that all people are either moved to specified shelters, or evacuated to safer areas. These efforts must also be coordinated nationally so that as many available resources as possible are used to help those in danger. Since Florida had so many tourists, extra care must be taken to ensure that they have shelters to go to, and resources to assist them in contacting family and getting back home as soon as possible. Nothing can be done to prevent these natural disasters, but there is much which can be done to lessen the severity of their effects.
Protection of Environment


As the coastal wetlands are flooded, much of the water is pushed further inland. Erecting barriers between the rising marshlands and the dry inlands would significantly help to prevent this, and lessen the changes in the entire state’s ecosystem. Also, the salinity of the flooding ocean water damages the current balance of the freshwater marshes and the animals in them. So developing a drainage system to help flush the salt water back out into the ocean will help prevent this contamination to the system and help to counteract the harm done to the wildlife. 

Pros and Cons

Solutions to the depletion of Florida’s shorelines are only temporary.  The greater problem is one that focuses on the stabilizing of global temperature.  

Limiting the amount of CO2 produced can better not only Florida’s environment but the earth’s environment as a whole.  However, this is an ongoing challenge that requires cooperation between all of earth’s habitants.  Seeing no current solutions to global warming, Florida must deal with the issue of rising waters as it comes.  


Adding more sand to its beaches, if done properly, will increase the economy, quality of life, tourism, and marine life of Florida.  However, if done incorrectly, refills could lead to the pollution of beaches and destruction of marine life.  

Devising a proper evacuation plan will be vital to Florida’s future in the event of a large tropical storm.  However, it is possible that the population of Florida is simply to great to be feasibly evacuated.


Manmade barriers could save metropolitan areas surrounded by the Everglades from being overtaken by the expanding wetland.  While saving these cities, the Everglades will eventually be lost due to continuous floods. 
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