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Dafinitiorn of Clirnate Criarige

“Any change in climate over time, whether due
to natural variability or as a result of human
activity.”

(IPCC, ARA4)

Climate change *“ .

“the further increase of temperature, or any other
guantity in the climate system that changes in
response to an external forcing that continues
to change if the forcing stops increasing and
IS held at a constant value ...”
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Glooz\l Traricl — Flurnzun Inrfl

Important Climate Change Trends
Fewer cold days & nights.
More frequent hot days & nights.

Increased drought effects.
Increased tropical cyclone activity.
Increased extreme high sea level.

Impact on Florida???
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According to
IPCC, humans
were most likely
the cause of
these trends.

In addition,
these trends are
virtually certain,
very likely, and
likely to
continue.
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Clirriait e Criziriga : Coricarrns ]n Wertar :
Rasolrces Marizgarnznt in 3. Florice J

/ Landscape Impacts, direct effects on existing
Infrastructure and ecosystems (Coastal Watersheds,

Coastal Ecosystems, Everglades)

Infrastructure Planning

Water shortages due to changes in atmospheric
Inputs and outputs (Rainfall & Evapotranspiration)

Impact of Sea Level Rise on coastal wellfields and
structures

Water Resources Operations

Operational Planning (Seasonal and Multi-
seasonal)

Flood Control Operations
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Neittra of trnig Clirnziiz Crzrige \
Proolarr J

MESSY
PROBLEMS

TAME WICKED
PROBLEMS
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AMO Atlantic Multi-decadal Oscillation
ENSO El Nino-Southern Oscillation
PDO Pacific Decadal Oscillation
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SLrrfzry of Wriett We ¢ riowy

Rainfall Atlantic
Hurricanes

El NIno No clear pattern Wetter Less activity

Wetter decades; Greater # of

AMO Warm

Phase drought still occur major storms
Drier decades; Lesser # of major

AMO Cold Phase

very wet years still occur storms
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Greenhouse

Bt ient 1 owie that wour \ g €&
Gasses Carbon Todtprint, ¢ @0 wuch A4 =
bigger tan wime? = (>

Global Warming

DAN PIRARO

Climate| |Sea Level
Rise

Less certain

Already happening
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Atrnosonzra-Oceeir) Gariarzal

Clrcllation Moclals

Schematic for Glabal
Atmospheric Model
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Clirnzita Moclelirig in Soutn Floricle .

Global Circulation Model (~200 km)

GCM Resolution
e.g. HADCMZ2 2.50 x 3.75a
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General Energy and
Mass Transfer -
Regional Scale

Atmospheric Model

(GEMRAMS)
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clows well 1s Floricda reoraseritaed ir
GCWMIs?

Land-sea mask for BCM2 Land-sea mask for MIHR Land-sea mask for HADCM3

Latitude
Latitude
Latitude

B4y G2%y a0y a3%y B2% 81 a0 79N B4 B3 B2% B1%w BDMW TOTw TETWY 7ROV
Longitude Longitude Longitude

Uncertainties in GCM predictions due to:

Poor resolution — South Florida not even modeled in some GCMs; greater
errors at smaller scales

From IPCC AR4-WG1, Ch. 8 - Simulation of tropical precipitation, ENSO,
clouds and their response to climate change, etc.
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FresiEpi-eleiy/Siapltizition of ENSO - Y
a) : :
1000 HadISST version 11 Systematic em)ms in
eanalysis
E = = NCEP/NCAR Ryeanalysis b@ﬂﬂ ﬂh@ SI aﬁe\d mean
100k . NCEPNCAR (15years)  ENSO State amth natural
: CGOM3. 1(T47) variability
= CNRM-CM3
10F A Most AOGCMs produce
5 ; GrOL-Cl2 ENSO variability that
§ GISS-EH occurs on time scales
GISS-ER
oA Sg1.0 considerably faster than
INM-CM3.0 observed
IPSL-CM4

MIROC3.2(hires)

MIROC3.2(medres)
ECHAM5/MPI-OM
MRI-CGCM2.3.2

bl 1 ] — CCSM3

PCM
100 UKMO-HadCM3

Period (Months) UKMO-HadGEMH

IPCC AR4-WG1, Figure 8.13 —

Maximum entropy power spectra of surface air
temperature averaged over the NINO3 region.
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Taylor diagram for monthly pr (1961-1990)
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Taylor diagram for monthly tas (1961-1990)
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Taylor diagram for monthly tasmax (1961-1990)
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Taylor diagram for monthly tasmin (1961-1990)
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Taylor diagram for monthly pr deviations from long-term monthly mean (1961-1990)
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Taylor diagram for monthly tas deviations from long-term monthly mean {1961-1990)
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Taylor diagram for monthly tasmax deviations from long-term monthly mean (1961-1990)
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Taylor diagram for monthly tasmin deviations from long-term monthly mean (1961-1990)
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SFWMM (2x2) Sensitivity Runs
BASE Case (2050 without Project)
CERPO (2050 with CERP)
2050 and CERPO with Climate Change (CC)

Existing Condition (EC) with and without Sea
Level Rise (SLR)

Comparison shown for:
CERPO minus BASE

EC+SLR scenario minus EC
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Sclantlsts or iri2 Miarnil-Daicla Clirriaica
Crizirigje Tzisi Force:

“With what is happening in the Arctic and Greenland,
[there will be] a likely sea level rise of at least 1.5 feet
In the coming 50 years and a total of at least 3-5 feet
by the end of the century, possibly significantly
more. Spring high tides would be at +7 to +9 feet.

“This does not take into account the possibility of a
catastrophically rapid melt of land-bound ice from
Greenland, and it makes no assumptions about
Antarctica.”

“The projected rises will just be the beginning
because of further significant releases from
Greenland and possibly Antarctica.”

HYDROLOGIC & ENVIRONMENTAL SYSTEMS MODELING




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Precipitation — ET scenario

10% Decrease in Precipitation

~6.5% decrease in Reference ET ( as simulated
by a 1.5° increase in Maximum Daily
Temperature for simulating incoming solar
radiation using the “Simple Method”

Sea-Level Rise Scenario
1.5 feet increase in Tidal Boundary Condition
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Moaoritrily Poricirig Dacraase »
2050+CC minus 2050 CERPO+CC minus CERPO

*Ponding decrase > 0.3 feet
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SOUTH
Montnly Increzise ir) HonrlmJ < 3
Weiter Surfaice cug tg SLE -

- -

EC+CC minus EC:Ponding >0.1 ft EC+CC minus EC:WSL > 0.1 ft
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C

Potaritlel] lrrigaicts of Ses
aval| Hise
Increased saltwater intrusion in coastal areas

Impacts on coastal well fields

Contamination of other water supply sources

Increased water levels in coastal canals to control salt
water intrusion

Potential flooding impacts

Increased damage from high tides and reduced flood
control capacity

Potential flooding impacts
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Seawater Intrusion

Canals
= Salt Water Interface

- Salt Water Intrusion

County Boundaries

*  Public Water Supply Wells
A Increased Monitoring Wells
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i

SLR Trend - Key West
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Irnopzict o Coaigiel] Wellfi2lds .

Dausman & Langevin (USGS,
2004) simulated the migration of
the saltwater interface in Broward
County after 48 cm (1.6 ft) SLR
over 100 years using SEAWAT.

Model results indicate an inland
migration of the saltwater
Interface by ~1.5 km (0.9 mi) after
propacamin 160 years.

aaaaaa
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pEn olsy In) P Bavels et Cozisiral
STILUCTLUINES g p—

Average trend of
3 mm/yr (1
ft/100 years) is
consistent
with observed
SLR trends
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Structure Flow Vs increase in Tailwater Elevation
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—LtLre \Wor

Expert opinion on uncertainties and decision process for
climate change scenarios

Extract signal from GCM predictions of the future climate

Apply statistical and dynamical methods for downscaling
GCM predictions to local scale

Begin vulnerability assessment on a watershed by
watershed basis through the use of regional and local scale
hydrologic models driven by local-scale predictions of the
future climate

Model impacts of a range of predicted sea level rise on flood
control and public water supply

Perform a series of ‘what-if’ adaptation modeling scenarios
attempting to minimize collective impacts of climate change
on urban, agricultural users and the environment
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