Junel2, 2014

LeonardPearlstiné’, Alicia LaGalbd, Gregg Reynoldslanice Parsonsind Kevin Suir
! National Park Service, Everglades National Park, South Florida Nés@irce€enter

2U.S. Geological Survey, National Wetlands Research Center, Advanced Applications Team

*Corresponding author. Telephone: 32844228
E-mail addresses:

Leonard Pearlstem@nps.qov,
Alicia_Logalbo@nps.gpov
Gregg_Reynolds@nps.qgov
Janice Parsons@nps.gov
irkK@usgs.gov



mailto:Alicia_Logalbo@nps.gov
mailto:Gregg_Reynolds@nps.gov
mailto:Janice_Parsons@nps.gov

Contents

F Nl [0 1177 1= To [ [ 1= £ P PPRPERRRR 3
Y 013 1 = Tod OO PRPP S PPPPPPPRPPP 4
[ a1 0o [0 o i o] o H TP PP PPP R PPPPPPPRPPRN 4
PUrpose and ODJECHIVE. ...........uiiiiieii e e e s a e e e 5
[DT0] 10 F= 1 o FO T OO P PP PO TPPRPPPPPRPPPPPIN 5
IMBENOTS. ...ttt e ekt a e 6
JUSHIFICATION ...ttt et st e e s e e e st e e e e e aabr e e e s nreeeeaa 7
Generating Hydrologic Metrics for INdICAtOr SCOMNG..........uvviiiiiiiiiieeieee e 10
Hydrologic Metrics and Return Period by RSM POIFGO...........ccuviiiiiiiiiieeeeee e 11
Yo 0] 1] o TP PRSP PPRPPPRPPN 13
Selection of Target and Bounding RSM POIYgONS........ccevviiiiiiiiiiieiieeeeeeeens 13
SUILADIIILY INOEX SCOIE......cii e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e ee s e e e s s e e e s e snannnes 18

Y ToTo Lo I =T o [U LT =T 4 1T o) £ P 19
Hardware REQUITEIMENIS. .........uuiiiiiiiiiie ittt e e e e e e e e e e e e s b e e e e e e s e annbreeeeeenaaas 19
SOftWArE REQUITEIMENTS. ... ..iiiiiiiei ittt e e e e e e e e e e s e e e e e e s e s b e e e e e e e e nnnnees 20
INSTAITATION. ...tttk e et e et e et r e e s e e e e nr e 20
Running Marl Prairie APPlICALION..........uuuiiiiiiiiiiiiiiiee e 20
0 1 £ 20

(O 1111 011 | £ T PP P PP URPPPPPRPPPPPPPPPN 24
Spatial Time Series of HydrologiC MEtIICS..........cuuiiiiiiiiiiiieiie et 24
RETUIM PEIIOUS. ...ttt e e e e e e e e e e s e e e e e e e asnbbbe e e e e e e e annnes 26
HADITAT SCOTES.....coiiiieei et e et e st e s e e e nneeees 27
ESRI ShapefilES. .. .ot e e e e e e e e e e e e e e e e e e e e e e e e s s e e 28
POSEPIOCESSING OUIPULS. .. euviiiieeiieiiee et e e e e et e e e e e e e e e e e eeaeeeeaaaaaaaaaaaaeas 28
Y E=To] o1=To l €= o] o [or- N PP PP PPPPPPPRPP 28
(4 2T £ £ S SEEURUSURRRR 29
Limitations and Future Model DeVelOPMENT............uuiiiiiiiiireiiee e 32
SumMmMary and CONCIUSIONS........oooiii ittt e e e e e e e e e e e e eeaaaaaaaaaaaeaaaaaeeaaaaaaaaaanns 33
REFEIENCES CHEA. ...t e e e e e e e e e e e s e e e e e e e nneeeeens 34
Appendix ECB Return Periods at Target and Bounding RSM palygons...........cccccoeeeeeeiieiiiiens 37



Suggested citationPearlstine, L., M. Lo Galbo, G. Reynolds, J. Parson$ K. Suir2014.Marl
Prairie Indicator(CSSSMarlPrainersion2.2) Ecological and Design Documentatibiational
Park Servicezverglades National Pai®puth Florida Natural Resourcéymestead, FL

Acknowledgments:

The authors acknowledge the Everglades National Park staff, researmhengplunteers that collected
and compilel the Cape Sable Seaside Sparrow survey Wdéaare very grateful for valuable reviews
from Everglades National Park scientists, Jimi Sadle and Agnes McTteaawuthors acknowledge the
Everglades Depth Estimati Network (EDEN) project and the U.S. Geological Survey for providing the
digital elevation topography data and water surface files used in this report.



Abstract

Marl prairie, thegraminoiddominated andmost diverse freshwater vegetation communitytive
FloridaEvergladegrovidesa specialized nichior the federally endangered Cape Sable seaside sparrow
(CSSSNNatural resourcenanagersand land managers needodelingtoolsthat simulatethe
anticipatedresponse of marl prairie CSSS habitats teirfilg hydroperiods and hydropatterns resulting
from anthropogenic effects such as restoration projects and water management operations as well as
from climatic changeTheCape Sable Seaside Sparidarl Prairie Indicator{SSSMarlPrairigerson

2.2) is a temporally and spatially explicit modeling tool that simulates hydrologic suitability of marl
prairie habitas based on CSSS survey presence.dagSSMarlPrairggeeneratesrequency return

periodsof hydrologicalconditionsallowing users tanodelanticipated marl prairi€€CSS&sponse®ver

a range of fluxing climatic conditions from average filirconditions to more extreme drought and

above average rainfatonditions. The modeling toolntegratesCSS8eld surveydata with marl prairie
hydrologic targetst the resolution of the hydrologic simulation modgt this case the Regional
Simulation Modelproviding a novel approach for simulation of anticipatedr! prairieresporsesin the
southern EvergladesThe tool is intended to be used for decision support in association with other
ecological modeling toalst facilitates planning ofecosystenrestoration projects such ahose in the
Comprehensive Everglades Restomatitlan andnaintenance orecovery of the marl prairie habitabf

the CSSS.

Introduction

Marl prairie is composed of a diverse, relatively shortiroperiod, freshwater plant community mosaic
dominated byspecies such aauhly grasgMuhlenbergiacapillaiis var. filipes), black sedgéSchoenus
nigricang, south Florida bluester{Schizachyriumhizomatun), and short-stature sawgrasgCladium
jamaicensejRoss et aR006) Hydropatterns area characterizatiorof water levelover a defined time
period andincludemeasures such agater depth and duration, quantity, timing and distribution of
surface water to a specific areldydropatternsare key parameters drivingegetation community
compositionin freshwater marshes of the Florida Evergladeduding mak prairies(Stober et al2001;
Ross etl. 2006; Sah et al. 20D6Thefederallyendangered Cape Sable seaside spai(@$SS,
Ammodramus martimus mirabi)iss endemic ta restricted niche in marl prairigabitatslocatedsolely
within the southern Evaylades. TheCSSS wamiginallylisted asfederallyendangered because of its
restrictedrange and habitat los82 FederalRegisted8 (11March1967), pg. 4001 Critical haltat for
the CSSS @urrently designatedvithin Everglades National Paakd adjacent state lands (Figurg/2
Federal Registet14 (6November2007), pp. 6273662766. Currently designated critical habitats do
not indude any part of subpopulation A, which extends into Big Cypress National Preserve, however,
subpopulation Aasoften been a focus of hydrologic restoration conceriirect and indirect
consequences ofrahropogenic water management operatioimeludingunnatural fire frequencies
nest flooding and increased predatiagupled withbroad scaleclimatic changebkave the potential to
further impact the present CS$8pulationand its associated marl prairie habitdBecause oits
restricted range ad sensitivity to fluxindyydropatterns, the CSSimnsideredakey indicator species
of the marl prairies.In addition,FederalAgencies have a statutory obligation to preveaking actions
that will jeopardiz the survival of specidssted under theEhdangeredSeciesAct of 1973or adversdy
modify designatecdtritical habitatfor those species

TheCSSS Marl Prairie Indica({@SSSMarlPrairigersion 1.0) is a temporally and spatially explicit
modeing tool that simulates hydrologic suitability of marl prairie habitat based on CSSS survey presence



data. CSSSMarlPrairgeoresspecifically target hydrologic indicators of suitabilarl prairiesinhabited
by the CSSSCSSSMarlPrairgeores combine the habitat suitability for 4 metrics: (1) average wet
season water depths (JureOctober), (2) dry season water depths (Novembetay), (3) hydroperiod
(May¢ April of the next year), and (4)aimum continuousdry daysduring the nesting sason(March 1
¢ July 15).

Purpose and Objective
CSSSMarlPraineodelk and compares existing and targehydrologicakconditionsfor marl prairie
habitatto conditions undewarioushydrologicscenarios Specific objectivesf the model are to:

1. Devise metrics that relate marl prairie hydrologic suitability to a key indicator species in the marl
prairie habitat, the CSSS.

2. Better understand the temporal and spatial variability of melbated hydrologic metrics in
relation tomarl prairie habitats.

3. Providespatial time series recommendation$hydrologic suitabilitfor marl prairie habitats to
supportComprehensive Everglades Restoration Plan (QGR&ling evaluations.

Domain

The defaultCSSSMarlPraif@d & LJ- G JdépictedR FiyureALig thefreshwater marstsouth of the
Tamiami Trail (U.S. 4ahdlocatedpredominantlywithin Everglades National Pabkit also
encompassig Big Cypress National Preservel Eands owned by th&tateof Florida The spatial
domain ofCSSSMarlPraingconstrained bythe bounds of the input depth file.

CSSSMarlPrainiesses The South Florida Water ManagemBistrict Regional Simulation Model (RSM) as
the source of spatiallgontinuous daily water stage over the South Florida region (Figure 1). The RSM
simulatesgroundwater flow and surface water flousing &inite volume method SFWMD 2005).
Hydrological pocessess well as water management operations are simulated in the m@RNVMD
2005).Water depths and hydrologic metrics derived from the daily water depths are computed in a
regular orthogonal grid at a finer resolution that the original RSM varialalegular meshas detailed in
Methodssection below

The modeled resultprovidethe spatial relationship and distribution ofarl prairie hydrologic
suitability in the southern Everglade€ontinuous spatialkgxplicit output ensures that expected shifts
in hydrologic suitabilitfor CSSS occupiedarl prairiesare readily apparent tiven alternative hydrologic
scenarios arevaluated
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Figure 1 Thedefaut modeling domain of th€€SSS Marl Prairie Indicamodel. Regional System Model
(RSM)mesh(triangular)polygons selected for calculating tESSS Marl Prairie Indicasmores are
shown in blue. Also shown lmev the mesh in light greeare the @pe Sable seaside sparrawitical
habitat boundariegor subpopulations BFand the formely proposectritical habitat boundary for
subpopulationA (72 Federal Registe214 (6November2007), pp. 6273662766. The RSMnesh d
reference polygons is user selectable

Methods

Methodology is generally consistent with the Lo Galbo et al. (2013) Slough Vegetation Performance
Measure and adaptations by Gregg Reynolds (meram., NPSip useindicatorscores in a

guantification ofpotential impacts where scores from multigberformance measurenetricsare
aggregated.CSSSMarlPrairgeores thehydrologic suitabilityf a location as marl prairie habitat for the
CSS#-igure 2)Hydrologic metricg¢seasonal watedepths, hydroperiods and dry down duraticare

derived frommodeled scenarigrestoration alternativgdaily water depthdor the 500 m gridand then
aggregated by averaging to the resolution of the RSM polygons in the model domain. Hydrologic return
period tables comprised of annuahetric valuedor the periodof simulationof the hydrologic model

runs, are compiled for each of the metrics at each RSM polygonsdémariovalues at eacheturn



period are contrasted at each polygon with a &la®e set oftarget metric values for eacteturn period
from RSM polygonthat are selected ta@haracterizel) the most suitableand 2) the upper and lower
boundinghydrologicakonditions(or limits) for CSSS marl prairie habitdhe target conditions are
established fronempirical evaluations of CS&#3d surveycountdata and their associated
hydropatterns Fordetails of how RSM polygons were selected from @8ESurvey presence data to
generate the indicator targets, refer the Selection of Target and Bounding RSM Polygeaton
below. Indicator scoresanging from 0ynsuitable hydrological conditiopgo 100 (nost suitable
hydrological conditionsare assignetiased on tle characterization.

Justification
Cape Sale seaside sparrovg dependent orthe marlprairiesof the southern Evergladdscated
predominantlywithin Everglades National Parkhese marl-forming freshwater marshesupport a
higherdiversity of plantghan the adjacentdeeper watemarshegRosst al.2004 Sah et al2008).
Sparrow numbers have declined much as 60 percent rangéde since 1992 (Curnutt et al. 1998, Nott
et al. 1998\nd their distributionhas increasingly been restricted to core subpopulations in areas B and
E(Figure 1Pimm et al. 200R TheCSSSMarlPraimeodel focuses ohydrologic suitability ohabitat as
akey attributeof CSSS presee. Thetiming, distribution, and duration of water depths,are modeled as
aprimary driver ofmarl prairieCSS8abitat. Theseébroadscale hydropatterns derived from regional
hydrologic modelinglrive landscape habitat suitability at regional scalese Limitations and Future
Developments sectionyWe included ldroperiod and water deptimetricsin the CSSSMarlPraineodel
as they are&eydrivingparametersaffecting vegetation community compositi@md structure
throughout the freshwatemarshes of the Everglades including marl prairie habittsker et al. 2001,
Ross et al. 2004, Ross et al. 2088h et al. 2006

I/ 2YASNDFGA2Y [ 2YYAGOUSS 2F GKS ' YSNRAOIY hNYyAGK2f
all known threats taCSSS involve habitat alteration and reduced habitat suitabilitgse two factors
are attributedasthe primary reason for population declinéEhe Committee attributes declines in
subpopulationsA and D to extending hydroperiods that suppress repaiihn andalter vegetation
communitycompositionas reported byNott et al. (1998).In sulpopulations C and F, reduced
hydroperiods (in concert with proximity to humans) have directly resulted in abnormally large fire
frequencies which may have degased habitat quality and, subsequently, C88fopulations (Walters
et al. 2000 Pimm et al. 2002 Further, the committee found mevidence thabther biotic (e.g., unusual
new predators, diseases, or competitors) or abigticluding Hurricane Andve (Curnutt et al. 1998
factors are affecting sparrogubpopulatiors. This finding emphasiztsat there isa small window of
hydrologic variation beyond whidBSSS are sensitive to the resultthgnges in habitat quality
Supporting researcfor the Walters et al. (2000) repomcludeskKushlan et al. (1982Nott et al. (1998),
Lockwood et al2001) and Rosgt al. (2004 20069.

The sensitivity of CSSS occurrence to hydropatterns (e.g, hydroperiod, Ross et al. 2004; consecutive dry
days during tk nesting periodl.ockwood et al. 20Qlisintricately linked tovegetationcommunity

composition andstructurethat influencesCSS8est selection; nesting success is also tightly linked to
hydrology with nest predation and nest flooding being prime risRaencing populatiordynamics

(Pimm et al. 2002)Cape Sable seaside sparrdwsld nests close to the ground, just above the bases of
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clumps ofmarl prairievegetation, makingnestssusceptible to flooding. Nott et al. (1998) uses a 10 cm
nest heightthreshold for sparrow nesting. Lockwood et al. (2001) reedall7 cm averageest height
earlyin the breedingseasoranda 21 cm averageest heightlate in the breedingseason.Pimm et al.
(2002) documented an average 16 cm nest heiglest site seletion and sparrow densities havzeen
linked to siteswith highmuhly grasscovery, litter, and high vegetation heigh{g.g., the presence of tall
sawgrass within the muhly grakabitat) (Pimm et al. 2002)Nest success hadsobeenshown to be
linked © these habitat conditions (Pimm et al. 200Pyedation is attributed as the main cause of loss
of CSSS young and eggs and has been linked to rising water levels (Pimm et alv2doz)uded
number of dry days during the estimated peakS8esting ®ason (March &, July 15) in the
CSSSMarlPrainaodel as this is a key distinguishing hydrologic metric affect8®isting habitat
suitability.

Cape Sable seaside sparralaundance decreases alotrgnsitionsfrom shorthydroperiod muhly
grassdominatedmarl prairie to longethydroperiodsawgrassiominatedmarsh(Nott et al. 1998Pimm
et al. 2002Ross et al. 200Ross et ak006). Abundance also decreasas woody vegetation becomes
prevalent Werner 1975, Jenkins et al. 2003a; 200B8Cape Sable seaside sparrbabitat is limited to a
subset of the vegetated fresh wateegetationcommunitygenerally lackingvoody vegetatiorand

which has ary downperiod during the peak breading season from gdflarch through MayLa Puma
2010).

Hydropatterns do not have to remain constant every year to maintain suitablé prairiehabitat. Marl

prairie can survivindividualyears with deeper inundation and long hydroperiods as long as there are

also yearsnterspersed with dry downs that allow for recovdiushlan et al. 1982lant community

dominance can shifthowever within 3 or 4 years of hydrologic change (Armentano et al. 200@.

CSS8as high site fidelity and a short ligpan (Waltergt al.2000), further restricting the limits of site
variability.Recurrence intervals over longer tingeeriods of annual metrics such as hydroperiod and

water depth provide a charactedtionofi KS FNBIlj dzSy 0e | yR @I NApravidef A& 27F
suitablehabitat.

The methods documented for this model of marl prairie habitat for the CSSS builds on these concepts:

1. Hydropatternmetricscan be used to simulate hydrologic suitability of marl prairie habitat used
by the CSSSRecurrenceA Y i SN £ & o &1 ®F & aNBGdzNYy LISNA2RAE D
to characterize CSSS habitat because they account for distribution and variability of thesmetric
at eachsiterather than just an average valu®eturn periods are useftd simulate the
approximaterange of suitabldénydrologicalconditions for marl prairie habitat undenariety of
climaticconditions

2. Presenceand abundance of CSSSSubmpulation B, the most stable cosulpopulation,can
be used toestimat the mostsuitablehydroperiod andchydropatterrs for marl prairiehabitat
occupied bythe CSSS

3. Habitat suitabilityis estimated across the entire lasdape, not just at existing CSSS sites,
because site conditions are shifting duefémtors such asatural successiognthropogenic



influences such as implementation of restoration projemtslwater management operations,

andclimaticchange.
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Generating Hydrologic Metrics for Indicator Scoring.
Input for CSSSMarlPrairgan come from any continuous, daily iteration raster grid of water depths.
CSSSMarlPrairfeas been used with thBRSM South Florida Watr Management Model (SFWMIMhe
Natural System ModéNSM) and the US GeologicalurveyTides and Inflows in the Mangrove Ecotone
(TIMB model.Currently however the RSMstypicallyused formodeling hydrologiscenariosised for
CERPIlanning purpaes Additionally, the RSM mesh (more specifically, thgiBnalSystemModel
Glades LECSAesh) is assumed as the output structure and resolution (although the user can specify a
different structure). To simplifythe narrative the remainderof this docunent will refer only to the RSM
forthemodSf Qa4 Ay Ldzi FyR adGNHzOGdz2NF £ YS&aKI K28SOSNE 6KS
ddzoadAlddziS (KS LIKE ®&ISLIGMWI R RNR 2fGAKSNI WESKNI 2 F OK2 A 0S¢

RSM daily water stage output has a variablertgular resolution (Figure 1). To compute water depths
and hydrologic metrics derived from water depths, however we are able to construct a finer resolution
orthogonal grid Water depths are computelly spatially continuous interpolation of the RSM water

stage Pelauney triangularizatiorsubtracted from the EDERBIigital Elevation ModeDXEM Jones and

Price 2007http://sofia.usgs.gov/eden/index.phpThe EDEN DEM has a grid resolution of 400 x 400
m, however the final resolution of interpolated water depths has been established at 500 x 500 m to be
consistent with other ecological models and legacy ecological models in use by agencies in south Florida
for restoration evaluations. Additional details diet water depth interpolation methods are available at
http://www.cloudacus.com/simglades/docs/WaDER _UserGuide 15Dec201dnpdf
http://www.cloudacus.com/simglades/docs/Improved_resolution_from%20coarse _hydrology models_
3-22-10.pdf The WaDER application has been replaced by a USGS version of the poogthen,

principals are the same. Documentation for the USGS application is pending.

Fourhydrologicmetrics are createth CSSSMarlPrairie

1. AnnualDiscontinuous Hydroperiod (May- April 30 climatic yegrwater depth > 0 cm above
groundsurfacg. A fiveyear averaged hydroperiod has been used in past marl prairie
evaluations (e.g.Sahet al. 2009) because of potentially better representation of vegetation
response. Because our end product is hydrologic return periods, however, there is explicit
recognition of multiple year eventaaking5 year hydroperiodcomputationredundant.

2. Maximum Continuous Dry Days in CSSS Nesting Season (Madety115; water deptk 0 cm).

3. Average Wet Season Water Depth @drg Ociober31).

4. Average Dry Season Wateepth (Noemberl ¢ May 31).

As illustrated in Figure 3, when the 4 metrics are taken together:

1. Thesimulationcycle is 15 months long : March of the current calendar year through May of the next
calendar year.

2. There is a 3 month overlap veten the cyclesiWhen one cycle of the set dfmetrics completes, the
programback stepgo start the next cycle.
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Figure3. Metric measurement periods in relation to calendar months.

Input is daily water depths iNetwork Common Data FormiétCDJIraster grid forma UTM, NAD83.

NetCDHs a binay data formatfor array-oriented, large timeseries datalt has become an international

standard that is widely accepted by GIS and statistical packagesi / 5 C-RS&E ONA DAY I X S KA C
YSFkya GKFG YSOGFRIFGFE RSaONR &doytanhedwitHh the hebd8Mypicalf | & 2 dzi
input is Regional System Model output interpolated to a 500 m grid and reprojecthe tdTM, NAD83

input requirement

Output is saved as NetCDF at the spatial resolution of the input water depths file. Time ttep
simulation cycl€15 month) with each time step labeled by thetart calendar year of the cycle.

Hydrologic Metrics and Return Period by RSNolygons.

To illustrate the size relationship between the input hydrologic meatds00 m esolutionand the
RSM, Figurd was cropped froman upperleft portion of subpopulation BThe square grids in this
illustration are 500 m on a side. The unstructured triangular mesh overlaid on the grids is the RSM.

The blue RSM mesh in Figurdlustrates the RSM megholygors (cells)selected for scoring in the
CSSSMarlPrairgoplication All the fresh water wetland RSkblygors below Tamiami Tradlre
obtainedto examine spatial distributions and shifts in habitat amorageling scenariast would
obviously not be an appropriate goal for conditions in all ploé/gors to shift toward marl prairie
however RSMpolygors can be subset from the results by C888opulationboundariesor by sub-
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basin orby other criteria. The user also has camitof which RSNbolygors the application operates on.
The RSMolygors used byYCSSSMarlPrairage listed in aext file that canbe edited before running the
application.

Values for each of the input hydrologic metrics are acdated and averaged by RSMIlygonfor each
GAYS Ay (dSNDIt ohi@dp&iive meSitsare éachdused 8 éraatd
empirical frequency curves of the recurrence interval of an e{Eigure5). The curves
are referred to as return periodandare generally computed from axceedance
probability. Theserepresent the average length of time in years for an event (e.g. water
stage) of a given magnitude to legualed or exceededs illustrated by Figure. Return
periods can alsbe based on a nomxceedancgrobability. The remaining figures in this
document show the return period based on exceedancerobability for wetter than
average conditions, and a ratuperiod based on a neaxceedancerobability for drier
than average conditions (e.g., Figu®.ITheCSSSMarlPrairgeores are derived from
anexceedancerobability. Return periodsaccount for temporal variability associated
with multiple years with varying climatic conditions.

To compute return periodshe resulting vector for
each RSMpolygonof averaged values for each cycle
is sorted in descending order.

Figure4. 500 m interpolated Regional
Simulation Model (RSM) water depths in
relation to the original RSM mesh. This
example is from the RSM existing conditions The return period (or the recurrendeterval), Tr, is:

baseline (ECB) scenario for August 6, 2003.
Tr = (N+1)/M

N = totalnumber of annual events
M = rank where largest annual event has rank M The smallest event has rank=NN

Baseline return periods for each RSM polygon are compinted RSMEXisting Conditions Baseline
(ECB). The program creates these tables forgngR I £ 4§ SNY I § A dSa NHzya | yR
conditions relative to baseline conditions

There are 2 RSM configurations that could have been used for meabydngjogicbaseline conditions.
ECB represents the Interim Operational Plan (i@Bkemented in 2002 and which expired in November
2010. IOP was replaced the Everglades Restoration Transition Plan (ERTdP)s modeled in RSM with
the 2012EC alternativ&CB washosen as the default baseline f6iSSSMarlPrairiecause theCSSS
surveydata used in this report was collectédring IOP, prior to ERTWithin subpopulation B,

however, there is no discernable hydrologic difference between ECB and 201@6@& piactical
standpoint, either alternative could have been selected as the baseline since target hydrologic
conditions were selected fromubpopulationB (described below).

12
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Figure5. A small example illustrating the calculation eturn period curves at two locations. Notice the
two locationshave their values sorted in descending order. The lveationshave very different metric
values associated with the same return period intervals. This type of plot is the basis for comparing
alternative conditions as describéulthe Scoring sectiobelow.

Scoring:
Indicator scores for marl prairie habitat ageneratedat each RSM polygon. Two approaches are used
to score alternative hydrologic scenarios:

1. Score the magnitude dfydrdogicchangean alternative scenario provides relative to a baseline
condition at each RSM polygon.
2. Score the habitat suitabilitgf a scenario at each RSM polygon.

To compute either score, a targbydrologicalcondition formostsuitable habitat must berovided.
Four RSM polygons are selected within Haselinemodeling domain to represent:

1. The upper and lower bounds of potential marl prairie habitat for @&S&d on their hydrologic
conditions RSM polygons with hydrologic conditions that fall withia rangeprescribed by
these 2 polygons are modeled as having some level of habitat potential for which a score can be
computed. RSM polygons with conditions beyond the hydrologic bounds prescribed by these 2
polygons have a modeled habitsitability saore of 0.

2. The upper and lower targefer most suitable CSSS marl prairie habiR8M polygons with
hydrologic conditions that fall within theangeprescribed by these 2 polygohave a modeled
habitat score of 100.

Selection of Target and Bounding RSMPolygons.
Target and bounding RSM polygons for CSSS marl prairie habitat were selected based on the presence
and relative abundance singingmale CSSSa point countsurveys conducted in 19&ihd 19922012
(Pimm et al. 2002 During the survey, lsservers counéd the number of singing male CS$f8sing the
breeding seasoduringa seven minute timeframe at set survey point locations locaemss d km
gridin Everglades National Park, Big Cypress NatioraeRre and adjacenstate landgFigure 6).
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Model parameterizatiorselected targets fron€CSSSubpopulation B becausehis sulpopulation hashe
most stableabundanceyear to year since 198K(shlan and Bass 1983urnutt et al. 1998Lockwood
and Fenn 2000, Pimm et al.@2) and has the largespatialextent of high sparrow abundances

Cape Sable seaside sparrd®ercent Presence/as estimated as the total number stfirvey pointgfor
years when the point was surveyedith CSSS presence / the total numbeswivey poins (for years
whenthe point was surveyed* 100.

and

Cape Sable seaside sparrd®ercentRelative Abundance= sumBC / m&C* 100

where:

sumBGC-= the sum of abundance counts atslirveypoints within the RSM polyga(for years when the
point was surveyex

maxBC=maximum potential count the number ofsurvey pointgfor years when the poinvas
surveyed in the RSM polygomultiplied by7. For the purpose of estimating a maximum potential
count, 7isused as a multiplieto estimate the maximum potentlaount at asurvey pointandwas
based on the maximumital countsrecorded in thel981and 19922012 CSSsurvey data

Becausepercent relative abundancandpercent presencé N KA IKf & O2NNBfFGSR 6no
correlation coefficientand percent presece has a wider data spread (Figureofly percentpresence

is discussed furtherAlso, percent presence is a more direct metric as it is does not require maximum

potential count to be estimated.
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Figure6. CumulativeCape Sable seaside sparroaunts,1981, 19922012. Not alkurveylocationsare

sampled in all years.
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Figure 7. Percent relative abundance and percent presenéelgional Simulation Modeblygon.
Values are sorted by percent presence.

The criteria for selecting target hdat was to find RSM polygons that bound hydrologic conditions on
the wet and dry ends of CSSS habitat and that were found to have a sparrow presence that exceeded
50%. The habitat was also bounded on the high (drier) and low (wetter) ends of the lyycligradient

by RSM polygons that contained CSSS presence greater than 10%.

Figure 8 illustrates the selected RSM polygons in relation to CSSS presence as well as how those
polygons lay in relation to the elevation gradient. The selected polygons are:

RSM

Identifier
Lower Bounds (drier) 2712
Lower Target 2703
Upper Target 2909
Upper Bounds (wetter) 2908
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Figure 8.Cape Sable seaside sparrsubpopulation B percent presence (Left) and elevation (Right).
Target and bounding polygons are hightig in light blue.

Because€CSSSMarlPrairie designed for operation with RSM scenarios, it uses the RSM existing
conditions, ECB, as the baseline for identifying target hydrologic metrics. It is informative, however, to
compare ECB tBDEN wer depthssince EDEN is a direct interpolation of water stage gauge data. EDEN
water depthswere less variable, but within the same range as RSM existing conditions (ECB) water
depths (Figure 9).

Figure 9 Marl prairie daily hydrographs contrastiRggional System Model (RSM) Existing Conditions
Baselinewvater depths withthe Everglades Depth Estimation Netwofle top chart is fdower target
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