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Introduction

Salt, brackish, and freshwater tidal marsh habéietghreatened by the potential impacts of acatldr
sea level rise caused by global warming. The ¢oegrnmental Panel on Climate Change is predi@ting
rise in sea level of between 0.6 and 2.0 feet BOZCCSP 2009). The northeastern United States may
be affected by additional sea level rise due tangba in ocean circulation (Yin et al. 2009). Tidwrsh
habitats and the species they support will be kighinerable to damage or loss depending on the
amount of sea level rise and the rate at whichatucs. The potential for sea level rise, alondnwit
existing coastal development patterns, have mddértiarshes one of the most threatened habitas type
in Maine. If conditions are ideal, salt marshegehthe ability to “migrate” landward in equilibriumith
sea level rise-induced changes in shoreline posftioS. EPA 1995). Tidal marshes will either be
inundated by rising sea level or migrate to nevagsrghere geomorphic conditions permit. As sed leve
rises, tidal marsh migration may be the only aliéiue to loss for a significant proportion of Maise

tidal wetlands.

The goal of this project is to enable communit@s)servation entities, and state and federal agsoi
plan for the preservation of those areas of Maineastal landscape where tidal marshes are likely t
migrate as sea level rises. The geographic anesrew by the project includes the entire coastrehtey
from the tidal reaches of the Piscataqua River KX@wounty), to the furthest Downeast towns of Eastpo
and Perry (Washington County).

Part 1: Tidal Marsh Mapping

The Maine Natural Areas Program documents the csitipo and
condition of rare and exemplary natural communitigeughout
Maine. Data, locational information, and mappifdghese features
are maintained in a GIS referenced database. &atommunity
types are based on the state’s natural commurassitication,
Natural Landscapes of Maine: A Guide to Natural Communities and
Ecosystems (Gawler and Cutko 2010Natural Landscapes of Maine
includes four types of tidal wetland natural comities: Spartina
saltmarsh, Mixed graminoid — forb saltmarsh, Bralskidal marsh,
and Freshwater tidal marsh. Over the years MNARta on the
state’s tidal marshes has progressively incredmédyrior to this
work there were still numerous marshes that haémaeen
surveyed. As part of this project we performedremissance at
over 80 marshes, particularly marshes in the ledssurveyed
Downeast region and in the upper Kennebec Estuary.

Figure 1. Project area
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Types of tidal wetland natural communities foundviaine (Figure 2):
» Spartina saltmarsh— typically dominated by spartina grasses andkidgass.

» Mixed graminoid — forb saltmarsh — mix of spartina grasses, salt water bulrushe wish, New
York aster, and other salt tolerant species.

» Brackish tidal marsh — typically dominated by a mix of cat-tail, chamaker’s rush, and other
bulrushes.

* Freshwater tidal marsh— often dominated by wild rice or soft stem bulrisixed with pickerel
weed, can support a high number of rare plant speci

For more detailed descriptions Séatural Landscapes of Maine: A Guide to Natural Communities and
Ecosystems (Gawler and 2010), or visit the Maine Natural Ayéaogram website at:
http://www.maine.gov/dacf/mnap/features/commshktts.

Spartina Saltmarsh (Jonesport)

A s

Brackish Tidal Marsh (Arrowsic)

Mix&&faminoid - Frb Saltmarsh (Addison)

Figure 2. Examples of four tidal marsh types syededuring the project
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METHODS

Tidal marsh mapping had two components. Theiest to revise and make comprehensive mapping for
all of the state’s tidal marshes greater than apprately 2.5 acres regardless of condition. Thégping
informed the tidal marsh migration analysis as deed in Section 2 of this report, and providesad

map for future work on tidal marshes. The secamdpmonent was to map marshes of relatively greater
ecological significance that will be tracked in MRA biological and conservation database. Criteria
determining ecological significance include sizge@es composition, degree of anthropogenic
disturbance (i.e., ditching, fill, inadequate cutseetc.), and landscape context including protira
development and natural buffer integrity. The emof this mapping is to inform both conservatod
development planning, and to track the statusedahmarshes over time. Data collected during field
surveys informed both mapping efforts.

As stated, the goal for a minimum mapping unittfe comprehensive mapping was approximately 2.5
acres, though numerous marsh areas smaller that2$§ were also included, particularly in the
freshwater tidal areas of the Kennebec Estuaryefreral, fringing salt marshes, defined as safshes
with an average width less than 60 feet, were ebexlu Multiple sources of high resolution ortho
imagery were used for mapping. The quality anemvahce of available imagery varies by region.
Southern Maine generally has better resolution anathan other parts of the coast. Limitations to
mapping tidal marshes with aerial imagery includedine shadows, variation in imagery alignment or
registration, and the tidal status when the imagexy collected. When possible, more than one imyage
type was reviewed to aid in mapping quality.

Field Surveys: For marshes with potential to besaered ecologically significant, inventory and
assessment methods used were based on those @elblogtate Heritage Programs throughout North
America. Field surveys documented the presenedsence of rare species and intact natural
communities. At each of these sites visited, wkected quantitative data characterizing the plant
community composition and structure, recorded thadity condition of the habitat, and listed evideruf
existing or past anthropogenic disturbances.

Landowners for sites on private lands were contlfttepermission to access for field surveys. Only
parcels where permission was granted were accéssedrveys. For all areas visited, landownersawer
informed via letter of the results of surveys foeit property, regardless of what was found.

Data on ecologically significant sites and popuolasi of rare plant species were incorporated into
MNAP’s Biological and Conservation Database asst important step to make it available for
conservation and development planning, and fotyggermitting agencies.

MAPPING RESULTS

The completed statewide tidal marsh mapping shiapefiludes 1,158 polygons representing over 170
estuarine areas and occupying a total of 22,4085gsee Figure 3). The largest number of new polyg
was added in the greater Merrymeeting Bay areaenbieler, limited quality mapping represented by 38
polygons covering 3,327 acres, was replaced wihifstantly more precise mapping of 291 polygons
covering 4,404 acres. The greater Merrymeetingdag supports 98% of the state’s freshwater tidal
marshes. The precision of the new mapping exclutee than 1/3 (1,201 acres) of what had been
previously mapped for the freshwater tidal margifabe greater Merrymeeting Bay area. The excluded
areas were primarily areas of open water (i.eerrohannel and bay). In sum, the new mapping has
added 2,203 acres of actual marsh area in theegigl@irrymeeting Bay area.
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One unexpected result of the mapping and fieldestgin the greater Merrymeeting Bay area was the
identification of tidal scrub-shrub and forestechgwp wetlands. These natural community types hatve n
been previous recognized within the state’s nawoaimunity classification. Typically, freshwateta
marsh surveys are completed at the low end ofidieenthen plant species are more visible, and aethe
times the tidal nature of the adjacent scrub-shndforested swamps is not obvious. Signs of
inundation in these areas such as sediment onategebr water marks on tree trunks can be easily
interpreted to be the result of peak run off eveatiser than as a result of tides. To determiedittal
nature of these other wetland types, it was necgss@onduct surveys at peak high tide when thexge
negligible influence from run off, and check fadal inundation into the sites. This was completed

Figure 3. The central area of greater Merrymeﬁg sowing mapped freshwater tidal marshes.
Not shown are the many miles of rivershore of tlemiebec and Eastern Rivers to the north which
also support extensive areas of freshwater tidasiness.

at several widely spaced locations around the &@y,as expected tidal water was found flowing tghou
these wetlands (example site in Figure 4 belowje peak tide height on the day of the survey (Gatob
17, 2013) was somewhat above average (7.3 feed liet nearby Bath) but a foot below the peak ahnua
high tide which was 8.3 feet in Bath on May 24, 204nd 8.2 feet in Bath on December 2, 2013. There
were 18 days in October 2013 when one or both tiigls reached reached 7 feet or more, so evea if th
lower tide levels do not inundate the sites, theyleeing inundated frequently enough to be consiler
tidally influenced systems. These tidal scrub-bhand forested swamp wetlands need additional
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sampling before they will be formally documented aded to the list of natural communities tracked
MNAP. They are not currently included in the stétke mapping of tidal marshes, as that mapping is
intended to only include marshes.

I\\\
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Figure 4. Forested swamp area being inundatedelsindvater tidal flow at peak tide on
October 17, 2013, at Green Point in Dresden

FIELD SURVEYS RESULTS

Field surveys were conducted during the growingses of 2012 and 2013. Over 80 marsh areas were
visited, and about half were documented as sigmfiecological communities. Examples of all four
types of tidal marshes were documented during filoet €Spartina saltmarsh, Mixed graminoid — forb
saltmarsh, Brackish tidal marsh, and Freshwataf tidhirsh). The most new acres were mapped for
Freshwater tidal marsh, with all of the mappingtfas type being within the greater Merrymeetingy Ba
as previously noted. A large number of sites wisited in this area, including numerous marshethen
Eastern, Cathance, Abagadasset, Androscoggin, anddbec Rivers, as well as within the bay itsAlf.
second area with a high concentration of surveysiw#e Downeast region, where most of the tidal
marshes between Columbia Falls and Eastport weitedi Some of these marshes, particularly smaller
ones were only ground-truthed for mapping purpogesmall subset of the marshes in this region had
been previously mapped as ecologically significant only a few additional marshes were documented
as significant in this area.

Part 2: Simulating Sea Level Rise and Marsh Migrabn Potential.

The development of coast wide sea level rise (SiRylations was contingent upon the acquisition of
coast wide LIiDAR data. The collection and proaegsif coast wide LIDAR data was completed in
2012. Once the data was available, as was dornbdqrevious south coastal marsh migration project
(Cameron and Slovinsky 2012), it was ground-trutimeal series of tidal marshes and adjacent uplands
spread across the central and eastern coastahsegide results of the ground truthing exercisatese
regions were combined with the results from thetsenn Maine region for a total of 22 towns sampled
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with an n = 3475. The resulting accuracy was 3Mith a 95% C.I. (with a mean of 11 cm and RMSE
of 15 cm) which exceeds the predicted accuracy.

The next step was to create a simulation of thstiexj highest annual tide (HAT), as well as foux se
level rise simulations, 1 foot, 2 foot, 3 foot, ahfbot above the current HAT, that reflected thdely
varying tidal ranges along the coast. Existindibgj annual tide should generally correlate wiéh th
upper edges of existing tidal marshes. Staff ah®&eological Survey (MGS) created a GIS model tha
uses local tidal readings interpolated acrossdatgrpredict localized highest annual tides, and
subsequently sea level rise simulations, for laealisections of the coast. The result of the misczel

suite of coast wide shapefiles that simulates tiieeat highest annual tide, and the four sea lesel
simulations.

The relative accuracy of the model was checkedoyparing the upper boundary of the simulated HAT
to the upper edges of mapped existing tidal marshemany areas the model closely matches the
existing marshes; in others there are minor disorejgs, with the model predicting either a slightly
higher or slightly lower highest annual tide thea marsh boundary suggests. The only area where th
were significant differences between the modelrmadsh boundaries was in Merrymeeting Bay.
Merrymeeting Bay has a highly complex tidal regiwith significant influence from the Kennebec and
Androscoggin Rivers, and the very narrow bay owtéthe Chops. The coast wide model may have
been under informed due to too few local tidalistet to accurately accommodate the high variability
tides within the Bay. Marshes through this endirea are freshwater tidal and, unlike most salstres,
are fully submerged at every high tide. The molpinp and plant communities of these marshes are
significantly different from salt and brackish maes. For this reason, it was decided to exclude
Merrymeeting Bay from the greater coast wide seel lese simulation analysis, and to treat it ahas
separate case for modeling purposes (to be condpdsta later date).

B Existing Tidal Marsh
Mon-Estuarine Mask
HAT plus 6ft SLR - Estuaries
HAT plus 6ft SLR - Other areas

| ".I . AL A ﬁ—g} 5., ) ‘ . ;.h= a I
Figure 5: Example from the Downeast coast showimgilsition areas (in light blue) that
were erased from the four simulation layers
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The SLR simulations developed by MGS include atbarof the state’s coastline and have the potential
for a wide variety of uses. In considering thegpdil for marsh migration, we have made the
assumption that marshes are most likely to migraéstuarine areas where they already exist.
Presumably increases in sea level will also allaavshes to develop in other areas where there are
currently no marshes, but predicting these arealsld&ze very challenging. Therefore, we focused our
analysis on estuaries with existing marshes. Wiais accomplished by editing the simulation layers t
show only the areas that are within estuariesatetdjacent to existing tidal marshes. Figura e
previous page provides an example from the Dowreessdt that illustrates how data was edited to
remove non-marsh coast.

On the next page is a series of aerial imagesedfidlal marsh at Hay Creek in Jonesport, ME, thats
the extent of the existing tidal marsh and themixto which the four SLR simulations are predidted
inundate the landscape adjacent to the marsh @yare).

To further refine the simulations such that thegvglpotential marsh migration areas only where some
form of conservation may be practical, we intersdeach of the SLR simulations with the Maine Land
Cover Data (MELCD 2006) to identify which areasdted for potential marsh migration are
undeveloped versus developed. The Maine Land (D&t is based on aerial imagery from 2004 and
should be considered somewhat dated, but it ibélsedata of this type currently available for ¢éméire
project area and is still widely accurate for maagions of the state. The 21 land cover typessgnted
in the resulting file were categorized into twosdes: 1) Developed and 2) Natural + AgriculturgFe

7 shows this intersection for the 6 foot SLR sirtiolg see also Appendix 1, page 21, for land coyes
list by class).

An analysis of the distribution of these two coelrsses within the migration areas is includedhan t
Analysis section on pages 16 -17. The Developedratass was excluded from further simulation
analysis as SLR planning for those areas is nevagit to this project.

A further step taken in the analysis was to renmweparts of the simulated marsh migration areats th
occur on existing conservation lands, thus highirghpotential marsh migration areas that mightdbén
from new conservation or from other resource ptaaaction. This was accomplished by intersecting
the state’s coverage of conservation lands (MEGi8s€rved Lands - 2013) with potential migration
areas (Figure 9). The 2013 conservation landsrageeincludes all state and federal conservatiogsa
along with a high percentage of local public anglgie conservation lands, and is considered to be
mostly complete with some limited exceptions. Apgimately two thirds of the acreage of conservation
lands along Maine’s coast that occur in and ardigdad marsh estuaries is state and federal, and
approximately one third is municipal or private.

With the conserved lands excluded, the resultingition data can be evaluated by region or town or
other geographic unit, to plan for future marshnatign (see Figures 11 and 12).
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I Existing Tidal Marsh [§
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Figure 6a. Existing tidal marsh at Hay Creek, Jpogts ME

I Existing Tidal Marsh 3 : by I Existing Tidal Marsh (885
HAT plus 1ft SLR [l HAT plus 1t SLR %
i HAT plus 2f SLR

I Existing Tidal Marsh i Y I Existing Tidal Marsh I
HAT plus 1 SLR [igl s HAT plus 1t SLR |

HAT plus 2f SLR [ l HAT plus 2f SLR

HAT plus 3t SLR [0 s z I HAT plus 3ft SLR

. % [0 HAT plus 6ft SLR

Figure 6b-e. SLR Simulations — 1foot, 2foot, 3fatd 6foot above HAT, Hay Creek (Jonesport, ME)
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I Existing Tidal Marsh
[ 6ft SLR Developed Lands

il I Gft SLR Matural & Agricultural Lands
Figure 7: Intersection of potential marsh migratéseas with Developed lands vs
Natural & Agricultural lands - per MELCD classe8,f¢ot SLR simulation, Mousam River).

I Existing Tidal Marsh
I Gft SLR Matural & Agricultural Lands

Figu8: ‘Natural & Agricultural lands (6 foot Sldkmulation, Mousam River).
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I Existing Tidal Marsh
I Gft SLR Matural & Agricultural Lands
[ 1Conserved Lands

I &ft SLR Undeveloped Mon-Conserved Lands
I Existing Tidal Marsh

Figurel Example of areas of potential marsh migratf@t are undeveloped and not
currently conserved, for use in planning (6 fooR®imulation, Mousam River).
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[ 6 ft SLR - undeveloped, non-conservation lands

Flgure 11: An example of the distribution of undmped potential marsh migration
along a section of the south coast (6 foot SLR ktran)

[ 6 ft SLR - undeveloped, non-conservation lands

Figure 12 An example of the dlstrlbutlon of undmped potential marsh migration
along a section of the Downeast coast (6 foot ShRilation)
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SLR Simulation Analysis

Analyses were conducted on the undeveloped potemiiecsh migration areas for each of the four SLR
simulations (1foot, 2foot, 3foot, and 6foot HAT$ome of the questions that were investigated imclud

1) How much undeveloped potential migration areaéseghn comparison to existing tidal marsh
area?

2) What proportions of the simulations are on “Natuvairsus “Developed” lands?
3) What percentage of these areas are currently fabehéis freshwater wetlands?
4) To what degree are potential migration areas ajyreadserved?

5) Are there notable differences between the threstabacoregions (Seacoast Plain - Ossippee,
Casco Bay - Penobscot Bay - Central Interior, amstétn Interior - East Coast) for any of
these considerations?

Existing marsh versus potential migration area -The total existing tidal marsh acreage along tlasto
based on marsh systems > 2.5 acres, and not ingléritiging marsh, or the freshwater marshes of
greater Merrymeeting Bay, is 18,005 acres. Taltleldw shows the acreage of adjacent lands that
would be inundated based on each of the four Shflstions, and the percentage of existing marsh tha
it represents.

Table 1. Simulation acreage versus existing macsbage.

SLR Natural + Agricultural % of existing
Simulation Lands (ac) tidal marsh area
1ft 3006 17%
2ft 5417 30%
3ft 8245 46%
6ft 13882 7%

Therefore, if all the existing marshes are lostmvbea level increases to these elevations thenof 7T8&
existing marsh acres would potentially be replageder the 1 foot SLR simulation, and 77% of the
existing marsh acres would potentially be replaatetthe higher end under the 6 foot SLR scenaribl€Ta
1). Whether all or some part of the existing ticharsh area will be lost under any of the simureiwill
depend in part on the rate that sea level increasesell as on local conditions that influenceiset
deposition and or erosion for a given marsh systéfe. consider it unlikely that all existing marsivéi
be lost under a given SLR scenario, but it is Ugefaonsider this for comparative purposes. Aeoth
approach, also highly speculative, would be to mrghe potential migration areas as only incregsi
the total area of the existing marshes, or as esiparareas. In that case, as an example the Btdet
simulation would increase the total area of exigtidal marshes by 17%. In practice it's morelijikhat
there will be both expansion and loss (~migratiamy that the greater the depth of SLR and thderea
the rate of increase, the more existing marshheillost. Aside from this simplistic speculatidme t
potential for loss of existing tidal marsh is ntherwise addressed by this analysis.
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The figures below provide relative comparisons bhtpercentage of the acres of each simulatios fall
within each of the three coastal ecoregions (Fig®)e and what percentage of existing tidal marshes
there is for each of the four SLR simulations bgteaf the three coastal ecoregions (Figure 14).

% of each SLR Simulation by Ecoregion

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

m South Coast
B Mid-Coast & Pen Bay

W Downeast-Coast

1ft 2ft 3ft 6ft
SLR Simulation

Figure 13: SLR Simulations (Natural + AgriculturalfPercentage by Ecoregion

% of existing marshes by Ecoregion

120%

100%

80%

60% H South Coast

20% B Mid-Coast & Pen Bay

W Downeast-Coast
20% -

0% -

SLR Simulation

Figure 14: Percentage of existing marshes by Eaamedjlatural + Agricultural)
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Fresh water wetlands (NWI) intersection with potental marsh migration areas(Figures 15 & 16).
Potential marsh migration areas were intersectéd MWI mapping for freshwater wetlands. There is a
significant amount of intersection with existingti@ads for all four simulations (Natural + Agricufal
lands) in all coastal ecoregions. For the 1ft $&toin, the amount of acre intersection with wetlswover
the entire coast is nearly double the amount ef#gtction with uplands. The ratio between the
intersection of wetlands and uplands decreasesqssigely with each increase in height of the SLR
simulation, such that for the 6ft simulation, maopands are intersected than wetlands (~10% more).

LR Simuiations witn NWWi

)
I

14000 |

) i
; Wetlands
= RG00 Uplands

5000 — Total

4000 B

2000 — — — B

1H 2t aft 6ft

70%
60% |

50% —
40% +— South Coast
30% +— Mid-Coast & Pen Bay
20% +— m Downeast-Coast
10% |
0% T

1ft 2ft 3ft 6ft

SLR Simulations

Figure 16: Percent overlap 4 SLR simulations witlfINvetlands by Ecoregion

On a regional basis (Figure 16), the highest pelicégrsection with wetlands is with the 1 foot SLR
simulation in the Mid-Coast — Penobscot Bay regidth 76% intersection (871 acres). The percentage
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of wetland intersection decreases as SLR incrdasedi ecoregions, and is lowest in the Downeast
region for the 6 foot simulation with only 38% irdection (1,822 acres). The Mid-Coast — Penobscot
Bay region consistently has the highest percenwetintersection, where as the Downeast region
consistently has lower wetland intersection fof@lir SLR simulations.

Land use cover type classedigures 17a-d & 18) - In this analysis, the siatian areas (within existing
marsh estuaries only) for each SLR scenario wesened for intersection with three land use classes
derived from the MELCD data set: 1) Natural, 2) idgltural, and 3) Developed (Figures 17 a - d).
Results of the land cover intersection were vemyilar for all four SLR simulations with the Natural
cover type class ranging between 83% - 89%, thécAlgural cover class ranging between 3% - 4%, and
the Developed cover class ranging between 8% - rE3fectively. The percentage of Developed area
intersected by shows a slight increase with eacfease in SLR, and conversely the percentage Natura
area intersected shows a slight decrease withiraease in SLR. Figure 18 compares the acreage of
Developed lands to the combined Natural + Agrigaltlands for the four simulations.

1ft HAT SLR: Coast-wide 2ft HAT SLR: Coas

l V ] o Déve oped { V I o Developed

=\ / O Naturai \ / O Natural
o0 /) . 87% A

Figure 17a Figure 17b
3ft HAT SLR: Coast-wide 6ft HAT SLR: Coast-wide
Landcaver Tvne Inundation Landcover Type Inundation
4% 4%

I B

| J10>, VARV N
V DAgr\cu ture
ODeveloped

O Natural

OAgriculture
ODeveloped

O Natural
85%

Figure 17¢c Figure 17d
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Figure 18: Acreages for 4 SLR simulations

Conservation lands- The simulation data layers used for analysistafrsection with conservation lands
were the ones that represent only Natural + Agmical lands. Table 2 shows the acres and peroesitag
of Natural + Agricultural lands (i.e., undevelodadds) that intersect with existing conservatiard&for
each SLR simulation over the entire coast. Theeedlear trend of subtly decreasing intersectih w
conserved lands as SLR increases. Figure 19 ces\fflag number of acres intersecting with conserved
lands to acres of intersection with other landsl, Bigure 20 shows the percentage of each simulin
intersects conserved lands by ecoregion. The wéadbtly decreasing intersection with consensetts

is consistent across all three coastal ecoregions.

Table 2:
Simulation | Conserved | Other % Sim on
(Sim) Lands (ac) | Lands (ac) Consland
1ft 976 2030 32.5%
2ft 1691 3726 31.2%
3ft 2413 5832 29.3%
6ft 3684 10198 26.5%
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Sea Level Rise Simulations: Acres on Conserved Lands versus

120C0

Acres on Other Lands
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8000
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EConservad Lands

acres
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B Other Lands

2000

11t 21t 3t 6ft

Figure 19: SLR simulations, acres on conserveddaedsus acres other lands

50%

Percent Natural & Agricultural lands intersection with
Conserved lands for four SLR Simulations by Ecoregion
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20% +—
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Figure 20: Percent natural and agricultural lamdsrsection with conserved lands
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Summary

Existing marsh versus SLR simulation area: The ratio of potential marsh migration area omuRa +
Agricultural lands for each of the four simulatidscurrently existing tidal marsh ranges from 1@8ast
wide for the 1 foot simulation to 77% coast widetfte 6 foot simulation. The ratio is nearly eqjigal

the three ecoregions for the 1 foot simulation 1286), but it increases at a substantially hightr far

the Downeast ecoregion as the SLR simulation deptieases. The ratio for the Downeast ecoregion fo
the 6 foot simulation is 118%, while for the sanmawgation it is only 60% for the Mid-Coast —
Penobscot Bay region and 71% for the south cogsine This suggests there will be a relative insg

in acres of tidal marsh in the Downeast region witltreased sea level in comparison to the two other
regions.

Developed versus Undeveloped landsFhe overwhelming majority (average 86%) of lamisdated
by each of the simulations is undeveloped, witty oninimal differences based on ecoregion.

Intersection with NWI Wetlands: There is a significant amount of intersection va#isting wetlands
for all four simulations (Natural + Agriculturalids) in all coastal ecoregions. The highest pércen
intersection is with the 1 foot SLR simulation hetMid-Coast — Penobscot Bay region with 76%. The
percentage of wetland intersection decreases adrigk®&ses for all ecoregions, and is lowest in the
Downeast region for the 6 foot simulation with o882 intersection. The Downeast region has
substantially lower wetland intersection than ttieeoregions for all four simulations. The relativ

high percentage of wetlands intersected by eatiheoSLR simulations helps explain in part why thsre
relatively low intersection with development in thiemulation areas.

Intersection with Conserved lands: The greater the depth of the SLR simulation giteater the
proportion of lands that are intersected that atecanserved, ranging coast-wide from 67.5% forlthe
foot simulation to 73.5% for the 6 foot simulatiofhe difference in percentage seems low, buttinahc
acres, it is very high with only 2,030 acres natsarved lands for the 1 foot simulation compared to
10,198 acres not conserved for the 6 foot simulatio
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Appendix 1: Land Cover Types Classification

The source for the landcover data used in the @G#Byais is the MELCD layer available from the Maine
Office of GIS. The land cover data in the file wgmlated using 2004 aerial imagery and published in
2006. The metadata for MELCD are available at:
http://geolibportal.usm.maine.edu/geonetwork/srinenadata.show?id=427

The data includes 26 cover types of which 21 typessected with the four sea level rise simulation
Each of these 21 types was placed into one of ttatsgories, Developed, Agriculture, and Natursl, a
per the list below.

Pixel
value Cover type

Developed

Developed, High Intensity (80-100% impeus)

Developed, Medium Intensity (50-79% impeus)

Developed, Low Intensity (21-49% impengd

Developed, Open Space (developed araa8;20% impervious - city parks, golf courses,
baseball fields, etc.)

16  Road/Runway (impervious road or runway,raitin developed areas)

Ok owWN

Agricultural

6 Cultivated Crop (production of annual @@pich as corn, potatoes, strawberries, and bikedn
fields)

7 Pasture/Hay (grasses are major vegetatianaged for harvesting as hay or grazing)

Natural

8 Grassland/Herbaceous (unmanaged grassiaack in Maine)

9 Deciduous Forest (> 20% tree canopy Gov@b% of trees are deciduous)

10 Evergreen Forest (> 20% tree canopy covég% of trees are evergreen)

11  Mixed Forest (> 20% tree canopy cover/2% are deciduous)

12 Scrub/Shrub (woody vegetation < 5m talt B0% of cover - typically regenerating fields{s; or
rights-of-way)

13  Wetland Forest (freshwater wetland witt086 tree canopy cover)

15 Wetland (all other wetlands)

19  Unconsolidated Shore (rocky shore, mudfiead beach, exposed lake shoreline)

20 Bare Ground (open quarries and pits, tganitcrops and peaks)

21  Open Water (water bodies typically > lQite)

23  Recent Clearcut (forested area with > 98%opy removal 2001-2004)

24 Light Partial Cut (forested area with ZD4bcanopy removal 1995-2001)

25 Heavy Partial Cut (forested area with B0% canopy removal 1995-2001)

26  Regenerating Forest (forested area witbmaincrease 1995-2001)
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