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Objectives:

Contribute to EPA’'s R-EMAP Phase lII:

#% Develop GIS vegetation databases within 1 km?
area surrounding the 250 R-EMAP sampling plots
(1995 and 2003/2004 air photos).

&l Assess landscape-scale changes and trends In
vegetation related to airboat use.

CRMS-UGA GEER 2008, Naples, Florida



1994 1997 Vegetatlon Map and Dlgltal Database of
South Florida National Park Service Lands to Assess
Long-Term Effects of Hurrlcane Andrew
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2000-2001 ORV Trail Accuracy Assessment in Big
Cypress National Preserve
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2004-2005 Alrboat/ORV Tra|I Inventory or the East
Everglades Addition Lands.




Everglades Vegetation Mapping Project
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. eArea over 6,000 sq hm in size. m*’i.{'“_ s
.| #120 vegetation classes
. | 80 USGS quadrangles
0275 NAPP aerial photographs




Color infrared CIR) air photo

Make a map == S
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1tAn Arc/Info ORYV trail
database (UTM NAD
83) was produced in
1997/1998 by the
CRMS 1n cooperation
with the NPS.

Wet
Season

“iTrails were plotted at
1:15,000 scale from
1994/1995 USGS NAPP
color infrared aerial
photos of 1:40,000 scale
enlarged to 1:10,000

scale.
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ORYV Transects Across Burns Lake
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Areas with ORV
o access averaged
Tl i 82.4 % correct
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UGA - CEMS 52000

- ORV Trail

-Road used by ORVs

- Other Trail

- Mo Trail

- Transect

- Prircary ORV Trail

- Becondary ORV Trai
- Tertiary ORW Trail

- Potential High Impact
- High Impact Area
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Big Cypress Locator Iap

ORYV Trail Accuracy Assessment
Burns Lake
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Areas closed to
averaged 44.9 %

ORV access
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Airboat Trail Assessment in Everglades National Park,
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Commercial Airboats Private Airboats
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= Airboat/ORYV Trails

= 1 Open water > 10 m

i 2 Open water > 3 — <=

Open water <=3 m

Wet prairie > 10 m

Wet prairie >3 - <=10m
Wet prairie <=3 m
Sawgrass, medium <=3 m

Sawgrass, tall <=3 m

# 9 Canal

" 10 ORV trail

2 11.01d ORV trail







tes of digital image dat:
= 1994 USGS DOQQs (1m)

1999 USGS DOQQs (1m)
2003 SFWMD digital orthos (0.5 m)
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Study Area 3




| Study Area 3 > 999 (Private Airboats)
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Study Area 3 2003 (Prlvate Alrboats)
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Total Trails in East Everglades Expansion Area

20000
18000
16000
14000
T 12000
X W Category 1
< @ Category 2
% 10000 O Category 3
- O Dense conv
‘s B Total Trail Length (km)
= 8000
6000
4000
2000 l
0 | : .

1994 1999 2003
87% reduction in total trail length for the period: 1994-2003
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Category 1 Trails Category 2 Trails Category 3 Trails

>10 m wide 3-10 m wide <3 m wide
I 91%
57%
Category 1 Trails: Category 2 Trails: Category 3 Trails: 91%
declined 57% while remained fairly static in reduction indicates that
the commercial location and length as private airboat use
airboat business has indicating that these has declined in the East
been growing trails are subject to Everglades, the grasses
implying airboat tour persistent use by private are able to recover from
companies are and limited commercial occasional, dispersed
following consistent tours use.

routes.

crv Airboat Management and Everglades Restoration Plan
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CcRMS-UGA  Managers can assess impact of airboat use s Florida



U S. En|ronmentaIProtect|on Agency and FIorlda
Department of Enwronmental Protctlon Funded Projects:
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1999 2000 EPA South FIorlda Ecosystem Assessment
R-EMAP Phase |/Il — Everglades Stressor Interactions:
Hydropatterns, Eutrophication, Habitat Alteration and
Mercury Contamination
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2004-2006 FDEP South Florida Ecosystem Assessment:
R-EMAP Phase Ill — Everglades Stressor Interactions:
Hydropatterns, Eutrophication, Habitat Alteration and
Mercury Contamination



7))
()
——

R-EMAP Phase Il
125 Wet Season
125 Dry Season
250 Sample S







Rutchey, K., T.N. Schall, R.F. Doren, A. Atkinson, M.S. Ross, D.T. Jones, M. Madden,

L. Vilchek, K.A. Bradley, J.R. Snyder, J.N. Burch, T. Pernas, B. Witcher, M. Pyne, R. White,
T.J. Smith Ill, J. Sadle, C.S. Smith, M.E. Patterson, and G.D. Gann, 2006. Vegetation
Classification for South Florida Natural Areas, U.S. Geological Survey, Open-File Rpt 2006-
1240, Saint Petersburg, Florida, 142 p.
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P PRAIRIES AND MARSHES

PG Graminoid Prairie/Marsh
PGjs Salt water species of Juncus such as Black rush (Juncus roemerianus)
PGjf Fresh water species of Juncus such as Soft Rush (Juncus effusus)
PGc Sawgrass (Cladium jamaicense)
PGci Sawgrass with Bayhead

PGcc Sawgrass-Shrub
PGcci Sawgrass-Shrub with Bayhead

PGm Muhly Grass (Muhlenbergia filipes)
PGs Cordgrass (Spartina spp.)
PGe Spike Rush (Eleocharis cellulosa)
PGp Common Reed (Phragmites spp.)
PGa Maidencane (Panicum hemitomon)
PGi American Cupscale-grass (Sacciolepis striata)
PGz Giant Cut Grass (Zizaniopsis miliacea)
PGw Wet Prairie-Slough
PGwi Wet Prairie-Slough with Bayhead



1995 vegetation for
R-EMAP ENP
sample points
extracted from the
NPS-CRMS South
Florida Vegetation
Database

o ‘“ﬁiverglades

rﬁ"- .

GEER 2008, Naples, Florida



1995 vegetation for
R-EMAP WCA3

sample points
extracted from the
SFWMD

1994/1995
Vegetation
Database




2402 field points in WCA3

collected 1996-2002

by SFWMD

Identify Results #
Lapers: | <Top-most layers j
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2003/2004
vegetation for
R-EMAP WCA2
sample points
extracted from the

B SFWMD
2003/2004 Raster
1 ke Vegetation
] Database
B

k g
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Vegetation

Fall 1995-2003

Spring 1995-2003

Cattail

+278 ha 48%

+1437 ha 79%

Sawgrass

+471ha 7%

+1672ha 20%

Wet Prairie

+1263 ha 105%

+3666 ha 76%

Exotics

+12 ha 37%

+79 ha  78%

CRMS-UGA
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CRMS-UGA

Airboat Buffer Analysis

@ Stratify airboat trails by width
class.

& Create 100-m buffer around
airboat trails.

& Reclass and dissolve
vegetation communities to 4
classes (Exotics, Cattalil,
Sawgrass and Other)

@ Intersect vegetation and
airboat buffer

& Summarize area of vegetation
within buffer area

@& Export summary statistics to
SPSS for analysis

GEER 2008, Naples, Florida



Three airboat trail width classes :
@ Class 1 airboat trails (>10 m)
@ Class 2 airboat trails (3 - 10 m)

@ Class 3 airboat trails (< 3 m)

Four vegetative categories were of interest:

Exotic vegetation

Cattail (Typha latifolia)
Sawgrass (Cladium jamaicense)
Other

CRMS-UGA GEER 2008, Naples, Florida



Spatial Correlation Questions

1) Between the total length of airboat trails and the total area
of vegetation in a 1km? sample site

2) Between the total lengths of airboat trail width classes and
total area of vegetation inside a 1km? sample site

3) Comparison of percent area of vegetation by region with
the average total airboat trail lengths; and

4) Difference between the percent vegetation within 100 m of
an airboat trail and the percentage of vegetation further

than 100 m of an airboat trail.

CRMS-UGA GEER 2008, Naples, Florida



Descriptive Statistics

No. Sample
Sites

224 | Total sample sites

131 | Sample sites with airboat trails

654 | Total airboat trails

10| Sites with Class 1 trails
17 | Sites with Class 2 trails
131 | Sites with Class 3 trails

CRMS-UGA GEER 2008, Naples, Florida



No. Sample
Sites

16 | with Exotic Vegetation

9 | with Exotics and Airboat Tralls

135 |with Cattail

67 | with Cattail and Airboat Trails

131 | with Sawgrass and Airboat Trails

131 | with Other Vegetation and Airboat
Trails

CRMS-UGA GEER 2008, Naples, Florida



Percent Area of Exotics

1.4
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WCA1 WCA2 WCA3 ENP
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WCA1 WCA2 WCA3 ENP

WCAT WCAZ2 WCA3 ENP
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0 2000 4000 65000 8000 10000 12000 14000 16000 18000
Airboat Trail Total Length {(m)

| ® Total Exctic ===Linear (Total Exotic) |

No correlation between total airboat trail length and total area
of Exotic Vegetation with linear regression. R? = 0.046
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i} 2000 4000 6000 2000 10000 12000 14000 16000 18000
Total Length Airboat Trail (m)

| & Cattail =—Linear (Cattail) |

No correlation between total airboat trail length and total area
of Cattail with linear regression. R? = 0.055
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R* = 0.0002
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No correlation between total airboat trail length and total area
of Sawgrass with linear regression. R? = 0.0002
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trail length and toal area of other vegetation types

y = -4.4582x + 390847
R?=0.0019
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| + other_Veq =Linear (other_Veg) =—Linear (other_"u"eg”

No correlation between total airboat trail length and total area
of Other Vegetation with linear regression. R2 = 0.0019
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mﬂ 9042.3
R?=0.1619
[ 2
L
5000 £
D 1 . 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000

Total Length (m)

¢ Cattail = Linear (Cattail)

Linear correlation between total Class 1 airboat trail length
and total area of Cattail. R2=0.1619

CRMS-UGA GEER 2008, Naples, Florida



een Class 2 and Class 3 airboat trails

y = 2.0396x + 1/67.8
R? = 0.1806
L 2
0
H 8000
g G000 * »
- *»
E 4000
*p
2000
3 .. °*
E- >
D 1 ' 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000

Total length of class 2 airboat trails (m)

+ Length Class 3 Linear (Length Class 3)

Linear correlation between total Class 2 and Class 3 airboat
trail length. R? = 0.1806
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601
= 4017
o
a 20
Exotic | Cattal |Sawgrass| Other
O Vegetatonin | 0.10107 | 5018 | 57462 | 37412
W VegetationOut| 0025 | 6.073 | 56.905 | 37.668
Vegetation Type

Percentage of Vegetation In and Out of a 100m Buffer

@ Vegetaton In
W Vegetation Out

Paired t tests indicated there was no difference between vegetation

type within and beyond 100 m of airboat trails.

exotic vegetation, t{(119)=-1.493, p=0.138, cattail, t{(119)=-0.569, p=0.570,
sawgrass, t(119)=0.834, p=0.406 and other vegetation t(119)=-0.534, p=0.595

CRMS-UGA
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Summary Statistics

& WCA 3 had the highest average airboat trail
length per sample site (2,882 m) and the highest
percentage of sawgrass (70.5%).

& WCA 2, a northern region had the highest
percentage of cattails (20.4%) and the second
highest average airboat trail length per sample site

(963.8 m).

& ENP had the lowest percentage of cattail (1.9%),
second highest percentage of sawgrass (68.9%)
and lowest average airboat trail length (612 m).
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Summary of Spatial Correlations

& A positive correlation between Class 1 airboat trails and total
area of cattail and between Class 1 and Class 3 trails.

@ No correlation was found between the length of Class 2 and
Class 3 airboat trails when compared to the total area of cattail

& Percentages of total area cattail increased in close proximity
to Class 2 airboat trails possibly due to channelization caused
by high frequencies of airboats introducing elevated levels of
nutrients.

& No correlations were found among exotic vegetation or
sawgrass with the increase of total length of airboat trails.
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Conclusions:

@ Mapping Everglades vegetation communities for 1 km?
subsets surrounding R-EMAP sample points provides
efficient landscape-scale data for inventory, monitoring
and change assessment.

@ Hoped these data will provide a bridge for scaling
between sample plot data and the landscape to model
Everglades restoration success.
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