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CLIMATE CHANGE NOT CLIMATE CHANGE NOT 
GLOBAL WARMING!!!!!GLOBAL WARMING!!!!!

USE OF PROPER TERMS USE OF PROPER TERMS 
WILL DEFUSE POLITICAL WILL DEFUSE POLITICAL 

ARGUMENTSARGUMENTS



GAUGING PUBLIC GAUGING PUBLIC 
OPINIONOPINION











SCALES OF CLIMATE CHANGESCALES OF CLIMATE CHANGE

AnnualAnnual
DecadalDecadal
Long Term CyclesLong Term Cycles
Human InducedHuman Induced



GLOBAL CLIMATE GLOBAL CLIMATE 
CHANGECHANGE







Climate Change Is Not Monotonic Climate Change Is Not Monotonic 
nor Unidirectionalnor Unidirectional



Climate Change Is Not Climate Change Is Not 
UnidirectionalUnidirectional

IPCC, 2001





LONG TERM LONG TERM 
CLIMATE CYCLESCLIMATE CYCLES



LONG TERM CLIMATE LONG TERM CLIMATE 
CYCLESCYCLES

OSCILLATES OSCILLATES 
WET/DRYWET/DRY

LAKE FILLING 5,000 LAKE FILLING 5,000 
YEARS AGOYEARS AGO
(NEWNANS LAKE)(NEWNANS LAKE)

SEA LEVEL AFFECTS SEA LEVEL AFFECTS 
GROUNDWATERGROUNDWATER

FLORIDA FLORIDA 
ECOSYSTEMS ECOSYSTEMS 
YOUNGYOUNG



Florida Has Rapid Climate Zone Florida Has Rapid Climate Zone 
Transitions (<300 km)Transitions (<300 km)

Geographic Geographic 
analogues are analogues are 
fewfew

Southern BrazilSouthern Brazil

UruguayUruguay



Lake Thermal Regimes 1980Lake Thermal Regimes 1980



FLORIDA CLIMATE FLORIDA CLIMATE 
CHANGE DEDUCED CHANGE DEDUCED 

FROM LAKE FROM LAKE 
TEMPERATURESTEMPERATURES



LatitudeLatitude--Temperature Temperature 
RelationshipsRelationships
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R-Sq 73.7%
R-Sq(adj) 73.1%

Regression
95% CI
95% PI

Mean Annual Surface Water Temperature vs. Latitude
AnnualMeanTemp =  44.68 - 0.7280 Latitude



LatitudeLatitude--Temperature Temperature 
RelationshipsRelationships
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What If Climate Zones Shift North What If Climate Zones Shift North 
in Florida?????in Florida?????



PROBLEMS WITH MODELSPROBLEMS WITH MODELS

DIFFICULTY WITH FLORIDA DIFFICULTY WITH FLORIDA 
BECAUSE OF DOMINANCE BY COASTBECAUSE OF DOMINANCE BY COAST

TOO LARGE A SCALE TO PICK UP TOO LARGE A SCALE TO PICK UP 
THE FINE ZONAL SHIFTS OF THE FINE ZONAL SHIFTS OF 
FLORIDAFLORIDA



IMPACTS OF CLIMATE CHANGE IMPACTS OF CLIMATE CHANGE 
IN FLORIDAIN FLORIDA

Ecosystem Structure and FunctionEcosystem Structure and Function
Sea Level RiseSea Level Rise
Hurricane Frequency/StrengthHurricane Frequency/Strength
HydrologyHydrology
Economic and SocialEconomic and Social



IMPACTS TO ECOSYSTEM IMPACTS TO ECOSYSTEM 
STRUCTURE AND FUNCTIONSTRUCTURE AND FUNCTION

Exotic SpeciesExotic Species
–– 925 plants925 plants
–– 22 reptiles22 reptiles
–– 19(37) fish19(37) fish
–– 17 mammals17 mammals
Lake, Wetland, River, Estuary Lake, Wetland, River, Estuary 
ManagementManagement
–– HydrillaHydrilla, Water Hyacinth, Water Hyacinth
–– MelaleucaMelaleuca, Brazilian Pepper, Brazilian Pepper
–– Lake Mixing PatternsLake Mixing Patterns
Fire Frequency      Fire Frequency      



Fire FrequencyFire Frequency



PHYSICAL ENVIRONMENT PHYSICAL ENVIRONMENT 
IMPACTSIMPACTS

Sea LevelSea Level
Temperature ChangeTemperature Change
Alteration of lake mixing patternsAlteration of lake mixing patterns
HydrologyHydrology
–– Minimum water levelsMinimum water levels
–– FloodsFloods
–– Domestic, Agricultural Water SupplyDomestic, Agricultural Water Supply
–– NavigationNavigation
–– Ground Water RechargeGround Water Recharge
Dissolved OxygenDissolved Oxygen
Sink Holes (LAKE FORMATION)Sink Holes (LAKE FORMATION)



ECONOMIC AND SOCIAL ECONOMIC AND SOCIAL 
IMPACTSIMPACTS

Agriculture (Citrus, Vegetables)Agriculture (Citrus, Vegetables)
TourismTourism
Insurance RatesInsurance Rates



Citrus ZoneCitrus Zone



Impacts on Ecosystem Impacts on Ecosystem 
Structure and  FunctionStructure and  Function



Wetlands and Migratory BirdsWetlands and Migratory Birds



Exotic Plants in Stream Riparian Exotic Plants in Stream Riparian 
ZonesZones



Altered Lake Altered Lake FoodwebsFoodwebs



Distribution of Exotic Fish in FloridaDistribution of Exotic Fish in Florida



Exotic Freshwater FishExotic Freshwater Fish



Exotic Terrestrial PlantsExotic Terrestrial Plants



MelaleucaMelaleuca



Exotic Freshwater Exotic Freshwater MacrophytesMacrophytes



Exotic ReptilesExotic Reptiles



Amphibian Loss and NAmphibian Loss and N--S CorridorsS Corridors



Three Global Issues in Past Thirty Three Global Issues in Past Thirty 
YearsYears

Lake Lake EutrophicationEutrophication and Search for and Search for 
the Limiting Nutrient (N or P?)the Limiting Nutrient (N or P?)

Acid RainAcid Rain

Climate ChangeClimate Change



What Do They Have In Common?What Do They Have In Common?

Battle Royale Among Scientists, Battle Royale Among Scientists, 
Private Sector and GovernmentPrivate Sector and Government
Ground Swell of Ground Swell of GrassrootGrassroot Public Public 
Support Tipped the Scale to Support Tipped the Scale to 
ResolutionResolution
Time and Money Were Wasted in the Time and Money Were Wasted in the 
InterimInterim



Government Responds to Government Responds to 
Environment Via Public InputEnvironment Via Public Input



Public Addresses An Issue When Public Addresses An Issue When 
They See or Anticipate Personal They See or Anticipate Personal 

ImpactImpact



No Single Approach for No Single Approach for 
Climate Change in FloridaClimate Change in Florida

Must Consider Responses Must Consider Responses 
of Each Climate Zoneof Each Climate Zone



Are There Lag Times Are There Lag Times 
Between Action and Between Action and 

ReactionReaction
Do Responses to Do Responses to 

Increasing and Decreasing Increasing and Decreasing 
Human Human ImputsImputs Differ?Differ?



Analogs for Florida Climate Analogs for Florida Climate 
Change ResponseChange Response

Southern BrazilSouthern Brazil--UruguayUruguay

Central ChinaCentral China



EcohydrologyEcohydrology is Critical For Floridais Critical For Florida

How Little Water Do Florida How Little Water Do Florida 
Ecosystems Require?Ecosystems Require?
When is the Water Needed?When is the Water Needed?
How Much Water is Needed?How Much Water is Needed?
How Long Annually is the Water How Long Annually is the Water 
Needed?Needed?
What Quality of Water is Needed?What Quality of Water is Needed?
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