THE STANDARD G S METHODOLOGY FOR WETLAND ANALYSI S
| NTRCDUCTI ON

The definition and, therefore, mapping of wetlands is a conpl ex process.
No universal definition of wetland exists. Regulatory definitions nmust neet
strict legal tests and nust be site-specific. For purposes of the state wetl and
pl an, site-specific data are not avail able and not essential since the purpose
is to provide an overview of wetland patterns, |osses and needs over a fairly
| arge wat ershed or |andscape. Furthernore, a rigorous definition of wetlands at
this level of detail is not easy to develop or apply. A commonly accepted
general definition which has been adopted by the Arkansas Water Resources and
Wet | ands Task Force (slightly nodified by MAWPT) is:

"Awetland is an area that has water at or near the surface of the ground
during the growi ng season (wetland hydrology). It supports or is capable of
supporting plants that are adapted to wet habitats (hydrophytic vegetation) and
has soils that have devel oped under wet conditions (hydric soils)."

These are general guidelines, and they are not universally applicable. For
exanpl e, young wetl ands and constructed wetl ands may not yet have hydric soils.
However, it is possible to develop very useful planning |evel nmaps of wetl ands
using map data of the above three major criteria which have been converted to a
digital format and anal yzed using a geographic informati on system These
conput er systens are ideal for mapping conpl ex environnents such as wetl ands.
The conputer maps can integrate data fromsoils, vegetation and hydrol ogy to
al | ow t he devel opnent of county, regional or statew de wetland maps. In addition
to sinply showi ng wetl ands, such maps can be used to evaluate and prioritize
exi sting wetlands for protection as well as identify and prioritize candidate
areas for restoration. They can al so produce consistent status reports. The
Nat i onal Research Council in its 1993 publication, "Toward a Coordi nated Spati al
Data Infrastructure for the Nation", has identified geographic information
system nmet hods as a key elenent in future wetland managenent progranms. A fina
decision for any specific |ocation requires on-the-ground assessnents but it is
possi ble to do high quality planning and regional assessnments with digital data
only.

The met hodol ogy described here is meant to be applied at approximately the
scal e of the Wetland Pl anning Areas defined el sewhere in this report. It is
meant to be applicable at the watershed and regional |evels, rather than the
site-specific level. It relies heavily on the analytic power of Geographic
Informati on Systenms (3 S) using existing or affordable data | ayers (however, the
needed digital data |ayers are seldominexpensive). At this time, the process
is designed to assist the planners involved in the project rather than provide a
sel f-cont ai ned deci si on-support system It is anticipated, however, that as the
proj ect proceeds, detailed decision-nmaking will becone nore standardized and
eventual |y a stand-al one deci si on-support program may be devel oped. For the
forseeable future the digital maps and anal yses will be used to augnment the
know edge of state agency wetl and speciali sts.

The desired outcone of the process is the devel opnent of priorities for
both restoration and protection of wetlands within a gi ven watershed or
| andscape, based on existing and desired | andscape patterns, bearing in mnd the
econom ¢ and social practicality of achieving goals primarily through voluntary



and incentive prograns. The approach is inherently geographic and focuses
primarily on | andscape structure (such as wetland area and distribution),
although it is Iikely that overall goals and neasures of success will eventually
be based partly on ecosystem function (such as water quality and species

popul ation viability). 1In addition, structure can, in sone cases, be a valuable
i ndi cator of presence or absence of specific functions.

QUTLI NE OF THE METHODOLOGY

1) Assenbl e appropriate data on ecosystem conmponents needed for
deci si onmaki ng (enphasi s on existing watershed-scal e geographi c data).

2) Review maps of ecosystem conmponents (e.g., water, soil, vegetation) to
begin to understand wetl and patterns, problens and potentials in the watershed.
Verify on-ground as needed.

3) Prepare conponent overlay nmaps to investigate rel ati onshi ps between
i ndi vi dual wetland conponents (e.g., to what extent does existing forest occur
on hydric soils). Verify on the ground as needed.

4) Devel op general wetland goals and objectives of the project,
enphasi zi ng neasur abl e and mappabl e structural attributes (e.g., highest
priority goal or goal may be establishnment of a naturally-vegetated corridor
al ong mai nstem of the river; an objective may be to restore a m ni mum 60- et er
wi de buffer along ditches. Both of these address mappabl e structural
attributes).

5) Inplenent A S-based procedures to generate priority maps of protection
and restoration priorities based on objective, clearly stated criteria.

6) Review priority maps, verify on-ground as needed, evaluate resulting
maps and revise criteria as appropriate (if priorities fail to nmeet defined
goal s).

7) Synthesize know edge of watershed characteristics and wetl and
protection progranms into a strategy for wetland protection and restorati on based
on goal s devel oped for the state and watershed.

8) Develop nonitoring and evaluation plan for the watershed strategy.

THE METHODOLOGY | N GREATER DETAI L
1) Appropriate data for planning
Several existing or affordable map data sources have been identified as

bei ng nost useful in devel opi ng the mappi ng conponent of an effective,
conpr ehensi ve statew de wetl ands nanagenent plan for Arkansas. These are:

1. Hydrologic unit map

2. Hydrography (streans and water bodies)

3. County soils

4. Satellite derived vegetation and | and cover maps

5. Corps of Engineers or other maps of floodplain boundaries

6. Natural Resources Conservation Service (fornmerly Soil Conservation
Servi ce

potential farmed wetland map
7. National Wetlands Inventory (NW) maps
8. Public lands (including private |ands with public easenments/agreenents)
9. Transportation, political boundaries, etc. (for reference napping
pur poses)

Several of these are maps of wetland conponents derived fromthe genera
definition of wetland - an area with wetl and hydrol ogy, hydric soils and
hydr ophytic vegetation. The list also includes previously-nmpped wetlands. In



addition, public lands are included as valuable indicators of priority. The

i mediate priority for devel oping wetl and planning area plans is the Delta
Wet | and Pl anni ng Region, as the portion of the state which had the nost acreage
of wetlands initially and the highest wetland | osses.

Maps 1-5 detail the wetland conponents. The existing hydrologic unit map
shows boundaries of watersheds at several l|levels of hierarchy. It is useful in
identifying wetland planning area and regi ons. Hydrography maps show the
| ocations of mmjor streams. They provide the riparian context for palustrine
wet | ands while mapping riparian wetlands in detail. They are readily avail able
but eventually nore detail and accuracy may be desired. County soils maps can be
recl assed into hydric and upland soils to suit nost watershed pl anni ng needs.
County soils maps of the Delta Wetland Pl anni ng Region are currently being
digitized through an appropriation fromthe Arkansas Legi slature. Maps of the
1-yr., 3-yr., 10-yr. or other floodplains are avail able for sone watersheds, and
where they exist are very hel pful. However, they are far too expensive to
create new for a wetland planning project (est. $70,000 per river mle). A mp
of the vegetation of Arkansas at a suitable level of detail has been produced by
the Arkansas Gap Analysis Project using satellite imagery at a resolution of 30
meters and is freely avail abl e.

Map 6 is useful both as an existing wetland nmap and as a nodel for
practical mapping of wetland hydrology. In this map, areas on which surface
wat er was detected by a satellite during representative floods are shown. Sone
variant of this nethodology is likely to be the nost affordable data source for
consi stent mappi ng of wetland hydrol ogy over wetl and pl anni ng regi ons or the
entire state. For state planning purposes, nore flood events night be mapped to
provi de nore accurate mapping. Furthernore, the existing map does not cover al
of northeastern Arkansas, and that area should be added. 1In addition to being a
map of wetland hydrol ogy, this map shows farned (cleared) wetlands, and is the
only source to do so

Map 7, National Wetland Inventory maps, are principally useful as existing
wet | and maps, but are also valuable for information on wetland vegetati on and
hydrol ogy. The classification systemused by NW may be useful in functiona
assessnment. Unfortunately, nost of the Arkansas National Wetland Inventory maps
are not digitized and sone are over two decades old. Therefore these will have
to be eval uated before determ ning whether to digitize themor not. The NW
m ght be repeated for some areas of the state, but this is an expensive process
and noney is not presently avail able for remapping | arge areas.

A public lands |ayer, when overlaid on maps of wetlands, provides an
essential context for prioritization in the future. Boundaries of public |ands
were produced in the Arkansas GAP and are freely available. However, that map
does not al ways show areas which are not owned outright by the public, but in
which the public owns a partial interest or has a | ong-term agreenment. Such
areas include those covered under the Wetland Reserve Program the Conservation
Reserve Program and areas that have been restored as mitigation for wetland
| osses incurred el sewhere. Know edge of |ocations of these areas would help to
define priorities for further state action

These | ayers conprise the essential databases for prioritization of
wet |l ands within the state. They were chosen because they were avail able or
could be produced for |arge areas of the state. However, because the data vary
in quality over the state and because other data are available in certain areas,
an analysis of a particular wetland planning area may not use all of these, or
may i ncl ude ot hers.



2) Review maps of ecosystem conmponents

The purpose of the standard met hodology is to assist, not replace, human
experti se. The MAWPT incl udes wetland pl anni ng speci alists fromthroughout state
government, assisted as needed by federal governnent and private specialists.
Therefore, the initial analytic step in the process is to inspect the maps
produced in step one to quality-check the maps (field visits may be necessary)
and to becone famliar with wetland patterns in the planning area. This may
show, for exanple, that one portiion of the planning area has channelized
streans and little forest cover or natural wetlands |eft, whereas another has
unchannel i zed streans and a fairly continuous and often fairly w de belt of
natural |l y-vegetated wetlands along it. This may nandate separate anal yses and
strategies for the two areas.

3) Overlay conponents to investigate rel ationships

After quality-checking conponent maps and famliarization with their
content, the next step in adding to insight of the planners is to overlay
conponent maps in order to discern relationships anong them Such overlay may
show t hat nost remaining areas of forest are on hydric soils or that a distinct
corridor of cleared hydric soils occurs along certain streans or ditches. This
step will lead to devel opnment of nore accurate wetland maps than any individua
conmponent could and will al so uncover discrepanci es between conponent maps or
hel p update the informati on of those maps. This part of the process may suggest
effective strategies for wetland conservation in the planning area and specific
anal yses to be conduct ed.

4) Devel op general wetland goals and objectives

Ceneral priorities are devel oped by the planning team based on the
know edge devel oped during the previous steps. Oten the existing naturally
vegetated and functioning wetlands are considered priority for protection and
beconme the focus for planning restoration, since it is often nore productive to
plan restoration efforts that connect and enl arge existing wetlands rather than
beginning with a substantially altered systemand having to virtually recreate
the wetland system Qher factors may alter the strategy, though

In planning to date, enphasis has been given to protection and restoration
of a forested corridor along the main streans of the watershed. Oher wetl ands
than those in the corridor could be enphasized, however. For exanple, in this
region, "drier" wetlands have been nore subject to clearing than the wettest
wet | ands (USFW5 1994). However, these have often been reduced to scattered,
smal | and probably relatively non-functional remants, wheras wetlands in the
riparian corridor still retain a considerable degree of natural function

As an exanple, the Waterways Experinment Station study of a reach of Cache
Ri ver that enconpasses Bl ack Swanmp in Wodruff County shows that this reach of
about 11 mles renoves approximately 12% of the silt load of the stream In
turn, sedinmentation in this area has been neasured in centinmeters per year
i ndi cating that these wetl ands cannot continue to performthis function
indefinitely. Such knowl edge shows that tributaries nust be protected and
restored in order to enhance the function of the mainstem

In addition to water quality inprovenent, the riparian corridor offers a
| arge, connected bl ock of bottom and habitat that is of high value to species
popul ation viability.



Based on these considerati ons we have concluded that the riparian corridor
contains the nost inportant wetlands froma functional sense, and that they and
their associated streans are inperiled through water quality inpacts if not
direct clearing. Therefore we have enphasi zed the goal of restoring and
protecting a riparian corridor. |Isolated functioning wetlands which are cl ose
to the streanside corridor are of high priority as well, with those that are
further away being |lower priority. Simlarly, those isolated fragnents that are
| arger are higher priority than those that are smaller. C eared wetlands that
i ntervene between forested bl ocks and can serve to reconnect the existing
forested wetlands are high priority for restoration; those that are adjacent to
functional wetlands are of high priority for adding to the functional integrity
of the existing wetland, wheras those further away are of lower priority. Those
whi ch occur along tributaries of the mainstemare typically high priority.

The relative priorities anmong all of these classes of wetlands can be set
by a planning teamso that even while enphasis is given to establishnment and
mai nt enance of a riparian corridor, it is not the sole focus of conservation
efforts. Sone isolated wetlands nay be given relatively high priority for
attention because of their size, their proximty to a mainstemor tributary
corridor, or for other specific reasons. Using conputers and G S the priority
system may be nuch nore conpl ex and objective than using human experts al one.

These priorities only consider the values of a typical wetland systemin
Arkansas. Uni que wetl ands, such as those with unusual comunities,
rar e/ endangered species, outstanding wildlife values, etc., nust be eval uated
with those characteristics in mnd. Agencies with responsibility for these are
represented on the MAWPT and can provide input on specific needs.

5) Inmplenent @S procedures to map priority wetland areas

After priorities based on goals and objectives for the WPA have been set by
t he planning team they nust be nade objective and sonetinmes quantitative in
order to be input into a GS for analysis. In many cases it nust be possible
for the AS to place a value on each area (a polygon or pixel) within the
pl anning area, and the G S nust have objective rules for evaluating a specific
area based on both its intrinsic priority and its relationship to the entire
wet | and syst em

Most efforts utilizing digital technol ogies for wetland mappi ng have
focused on the net hodol ogy of "polygon overlay". Polygons representing
different feature types are spatially co-located using the GS. Thus the nap of
hydric soil unit locations is overlaid on the 1 year floodplain and those
| ocations that are both hydric and floodplain are identified. Such an approach
has considerable nmerit. Using this approach, |ocations can be identified that
share those criteria that are recogni zed as inportant characteristics of
wet | ands. Such an approach can allow an initial ranking of |ocations. For
exanpl e, those locations that have all three characteristics (wetland hydrol ogy,
soil s and vegetation) may be of a higher priority than those with only two.
Using the GS it is also possible to identify the size(s) of these overl appi ng
areas and assign thempriorities based on size. A larger area may have a
greater priority than a smaller one. O perhaps, for sone situations (such as
cleared |l ands judged for restoration), smaller units may have priority over
| ar ger.

How is this overlay done in the GAS? One way is to define the |ocation of
lines that bound pol ygons and cal cul ate the area of intersection between two



pol ygons. This vector-based nmethod is not triveal to accomish. The raster-
based net hods that we have used are based on defining the |andscape in terns of
small cells or pixels 30 nmeters on a side (or any other convenient size). A map
of hydric soils, then characterizes the soil of each pixel in the map. O her
maps characterize other features of each pixel. Then it is a sinple though
tedious matter to characterize all the pixels with a given characteristic in
terns of their other characteristics. O course, conputers are very useful for
perform ng tedi ous operations.

In our anal yses, the pol ygon overlay nethod is used for intitial analysis.
In addition to this basic nethod, however, there are nunerous spatial analysis
met hods that are possible within the context of a geographic information systens
based approach. Sonme of these may provide substantially nore useful measures of
the spatial characteristics that can be used in prioritization schenmes. For
exanple, it is possible to rank all cleared wetland | ocati ons based on their
proximty to existing wetlands. Thus a degraded wetland | ocation nearest to an
exi sting wetland nmany have a higher priority for restoration than a |location at
a considerabl e distance fromany existing wetl and.

For exanple, the 3-year floodplain (assumng it has been napped) nmay be
consi dered the highest priority both for protection of existing wetlands and
restoration of cleared wetlands. This approach will eventually cause the
restoration and protection of a streanside wetland corridor to maintain and
restore water quality, wildlife habitat and other values that have been
identified. Such a sinple approach may not (and probably does not) neet all the
needs for wetland conservation within the planning area, however. The G S can
be used not only to map this priority corridor, but also to calculate and map
nore conplex priorities.

As an exanmple, all of the forested areas on hydric soil outside that 3-year
fl oodpl ai n, may be consi dered next highest priority and each is given the
nuneric value of 0 (lowest nunmber equals highest priority). Ceared areas of
hydric soil outside the 3-year floodplain but inside the 100-year fl oodplain may
be assigned a value of 1. Areas of non-hydric soil located within the 100-year
floodplain are given a value of 3. Areas outside the 100-year fl oodplain are
elimnated fromconsideration. By this nmeans, each small unit of area (a square
plot 30 nmeters on a side is the smallest unit used in current G S wetl and
pl anning in Arkansas) is given a wetland priority ranking based on its |ocation
in a floodplain (hydrol ogy), presence or absence of native vegetation, and
hydric or nonhydric soils with | ow val ues indicating high priority.

The next step in prioritization is to sumthe values fromthe boundary of
the 3-year floodplain (which was al ready deened the highest-priority corridor)
to each point out to the boundary of the 100-year floodplain. |If the condition
bet ween a gi ven point and the boundary of the 3-year floodplain is nostly
forested hydric soils, the sumof values to the point will be | ow and the
resultant priority is high. |If however, the condition is cleared, non-hydric
soils, the sumw Il be high and the resultant priority low. This process,
therefore, prioritizes each plot of |and according to its intrinsic wetland
character, its proximty to the high-priority corridor, and the character of the
i ntervening | andscape. It will encourage w dening the corridor where it is nost
efficient to do so. It will also encourage restoration efforts where they
connect an isolated wetland that is close to the main corridor

In practise, the prioritization process is nore conplex than this, with
consi deration given to areas outside the 100-year floodplain, along tributaries,
to isolated tracts that are large, and to areas in proxinmty to public |ands.



6) Review Priority Maps

Agai n, the expertise of state wetland planners is enployed to determ ne
whet her the priorities generated by the GS fit the needs of the planning area.
I f areas are unexpectedly given [ow or high rankings, the cause must be
determ ned and if necessary the G S process altered. At this point, input from
deci si on-nakers and the public will provide val uabl e perspective to the
pl anners. If priorities do not suit econom c or social needs they will not be
attai ned.

7) Develop wetland protection/restoration strategy for the watershed.

The SWCP has outlined overall goals and objectives, along with descriptions
of agency prograns for protection and restoration of wetlands, some of which are
applicable for incorporation into a strategy for any given planning area.
However, it is up to the planning teamto determ ne which of these will be nost
effective, given the specific needs and opportunities of the planning area.
Landowners may have considerable interest in using federal agricultura
i ncentive progranms or alternatively state agencies may be interested in
acquiring fee or easnents to lands to enhance wildlife values. The particular
m x of approaches will be unique to the planning area.

8) Devel op appropriate nonitoring criteria

In order to eval uate success, specific nonitoring goals will need to be
establ i shed and inplenmented for each planning area. These may be in terns of
acreage of wetland restored, water quality exiting fromthe area, plant or
ani mal popul ation nmonitoring, recreation use, or other criteria.O



