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e A SR sujtability o lake water temperature records for
climate research

— |dentify influence of location, morphometric and
biological variables on thermal propertiesreifElElakes:

— |dentify interdecadal temperature trends (iany) as
potential indicators for recent warming In Florida
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— Discuss gossiolasigecicis of eliglisienleigle/s oy)
acustrine ecosystems in FL during ther21st Century
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= Exposure to tropical cyclones
= Sensitive to drought
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Fig. 5. Vegetation and climatic zones in peninsular Florida: A) major forest regions, Brown (1909). B) White Oak (Quercus alha) line
approximatingthesouthernlimitof 20 treespecies (1), southern Red Oak (Quercusrubra)lincandthe beginning of subtropical vegetation
(3). after Dohwender & Harris (1975). (C) Life zones of Florida according to the Holdridge (1967) prediction model after Dohwender &
Harris (1975). Zones include warm temperate moist forest (WT-mf), th€transition zone between warm temperate and subtropical moist
forest (T-WT/ST-mf). and subtropical moist forest (ST-mf).

Beaver et al. 1981
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Fig. 3. Mean monthly watercolumntemperatures fornorthern(closed circles), central(opencircles), and southern(squares) Floridalake
groups that were defined from hierarchical fusion of temperature data from 24 lakes (Figure 2).
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County: Diurnal Range Annual Range
Alachua 12.6°C 13.9°C
Orange 11.5°C 11.1°C -
Highlands 15.6°C 1.0s5(

— Lakes exhibit thermal inertia
1 of w.ai;er (4186 J/kg/°C)

duetesthe high specific
naturally filtering” the

Lake Mean Diurnal Range | Annual Range

Conway, Orange (1977-78) | 1.19°C

18.41°C




The Peninsular Lake District
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Study Sites - Overview
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Ebyn@haf-e-r-et-al (11986) among the 100 1argest
— |akes'in FIC formed the database core

= Additional data were obtained directly from: the
Water Management Districts, Florida"Fisiirand™
Wildlife Commission, Archbold Biological Station,
priest.Service, and research; records from the
SENICINOIVVENSNGS, —
NVpUErandrtegacy EPA STOREINdaabases
were queried for each of the above systems to
complete the record (Temperature, Chl a, Color)
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= Rnown resmdﬂghl rastatic lakes

——e
-~ were-discarded

= 50 systems with the longest temperature
records were selected to form thesaiaisss
database for analyses ofi thermal properties

re selected fo







ARAIYSIS APPLeaCH

1 Data Analysis
-~ — LaiiiydeFerpnoeraiure releionsnios

e — Meén annualmﬁr_es & mean annual e

emperature range
= | ake vs. air temperature patterns
= Simple and multiple regression analyses

— Lake temperature trends _—

= 10-year study interval means, Contrastlng periods of
m||mal (Jan-Feb)and maX|maI (Jul-Aug) surface

ermal reglme boundary shiftstierarchical clusten
analyses)

= |nterpretation of Results & Future Outlook
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Mean Annual Air and Water Temperature by Latitude

T = 44.688 - 0.7281 (Lat)
P =0.74
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Mean Annual Surface Water
Temperature Range by Latitude

AT =-25.3 +1.38 (Lat)
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Surface Water Temperature vs. Latitude Summers 1975-84
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Mean Decadal Winter Surface Water Temperatures by Latitude
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Temperature Change Between Decades - Winter Interpolation
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Number of Lakes

Increase No Change Decrease

Trend

Distribution of Regression Slopes (Winter)

177 5 10 9 18 7 2 1 20 12 16 14 15 3 19 4 6 11 8 13
Lake




Time Series - Summer

Summer Temperature Trends (Time Series)

Number of Lakes

Increase No Change Decrease

Trend

Distribution of Regression Slopes (Summer)

19 18 3 8 11 20 1517 14 4 5 9 2 1316 1 7 6 12 10
Lake
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4 Winter:
— Apelysisossgd o tineserigs linear regressiorn sloges

e — .

—sliggest a sta'n?tv@é‘lfy%gmﬁcant (P<0.01T) water—

mmncrease of ca. 1.0£0.9°C based onia mean
sampling period of 29.15 years.

— All lakes subjected to the analysis showed a tendency to
‘mean-revert” during the most recent studyainternvalslibis,
IS reflected in slower rates off warming ercoeoling

compared to the previous,decade

OVEr a mean sampling period of 26. 7 years

— Unlike winter, no consistent decadal patterns could be
identified.
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= —warmer Wlnmve-facmtated northward —_—
N NSO (sUb)tropical species

= Dynamic ecological succession processes along
the subtropical-transitional boundary and in'the
transitional zone — -

R e T P

= Novel species interactions resulting Iniincreased
competition, ecosystemrstructure changes
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R OWEVEIMGIRAIRVANIRC.EIEFSINNEIGIIEE
SESIEIISmEV e vECTSUIstEraNd aneisecondary

O more acute stresses (e.g. land cover B
modification)
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summer
winter + Large uncertainty

TeEna e e (1997) SE-US RCMhpreditcts:
* 3°C Iincrease for 2x CO, (ca. 2050-2100)

o +25% summer precipitation
o +£5Y% Winter precipitation Mulholland et al. 1997
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S IRES RerAWaTENY AN _450 KminrElerdarvse
E@Jﬂbal.mean_t S00-400 km (Hughes 2000)

» 0SS ofi warmi temperate and transitional life zones
and lake thermal zones, possible establishment of
tropical zone in southern Florida —

= Non-synchronous northwarndi expansion Fojfeollol
limited subtropical/tropical species

wessyefhabitatdor warm tempgerate species
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Potential Habitat Expansion for a

Hypothetical Cold-Limited Species under SRES Scenario A1B

January 2000 January 2099
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1 Accelerating cnanges o sysiern siruciure
- -_-_—_-|:h§=!\' oleppiinipes of ojapalisisecigaolaof riojd
=2 dispersal vs. sedentary specialists —
E*_

"~ Inductien offmicroevolutionary adaptations, particularly
N organisms with short generation times

— Alteration ofi ecosystem functions, including prOV|S|on Of
goods and services —

= | akes

sReicatiallyancieased primany.productivity
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dKES
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Reduction in duration of winter mixisTi'stratified lakes .
= ncreased potential for hypolimnetic oxygen stress
= shorter, more intense periods of nutrient cycling
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GLoBAL AND CONTINENTAL TEMPERATURE CHANGE
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models using only natural forcings — 0bservations

models using both natural and anthropogenic forcings

Figure TS.22. Companson of observed continental- and global-scale changes in surface temperature with results simulated by climate
models using natural and anthropogenic forcings. Decadal averages of observations are shown for the pernod 1906 to 2005 (black line)
plotted against the centre of the decade and relative to the comesponding average for 1901 to 1950. Lines are dashed where spatial
coverage is less than 50%. Biue shaded bands show the 5% to 95% range for 19 simulations from 5 climate models using only the natural
forcings due to solar activity and volcanoes. Red shaded bands show the 5% to 55% range for 58 simulations from 14 climate models
using both natural and anthropogenic farcings. Data sources and models used are described in Section 9.4, FAQ 9.2, Table 8.1 and the
supplementary information for Chapter 8. {FAQ 8.2, Figure 1)
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