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Abstract -- Thousands of ha of cleared wetlands are being reforested annually in the Mississippi
Alluvial Valley (MAYV). Despite the expansive and long-term impacts of reforestation on the
biological communities of the MAV, there is generally a lack of landscape level planning in its
implementation. To address this deficiency we used raster-based digital data to assess the value
of forest restoration to migratory landbirds for each ha within the MAV. Raster themes were
developed that reflected distance from 3 existing forest cover parameters: (1) extant forest, (2)
coﬁtiguous forest patches between 1012 and 40,000 ha, and (3) forest cores with contiguous area
<5,200 ha. Forest core habitat was any forest habitat >1 km from an agricultural, urban, or
pastoral edge. Two additional raster themes were developed that combined information on the
proportion of forest cover and average size of forest patches, respectively, within landscapes of

50,000, 100,000, 150,000, and 200,000 ha. Data from these 5 themes were amalgamated intq a



single raster using a weighting system that gave increased emphasis to existing forest cores,
larger forest patches, and moderately forested landscapes while de-emphasizing reforestation
near small or isolated forest fragments and within largely agricultural landscapes. This
amalgamated raster was then modified by the geographic location of historical forest cover and
the current extent of public land ownership. Because reforestation is not required on areas with
extant forest cover and because restoration is unlikely on areas of open water and urban
communities, these lands were excluded from consideration of reforestation priorities, Spatially
explicit reforestation priorities were then used to simulate mforestaﬁon of 368,000 ha (5%) of the
highest priority lands in the MAV. Targeting restoration to these high priority areas resulted in a
54% increase in forest core — an area of forest core that exceeded the area of simulated
reforestation. Bird Conservation Regions, developed within the ﬁamework of the Partners in
Flight: Mississippi Alluvial Valley Bird Consefvation Plan, encompassed a large proportion
(circa 70%) of the area with highest priority for reforestation. Similarly, lands enrolled in the

Wetland Reserve Program contain a high proportion of lands with high reforestation priority.

BACKGROUND

The area and distribution of bottomland hardwoods in the Miésissippi Alluvial Valley
(MAV) have been greatly reduced (MacDonald et al. 1979, Turner et al. 1981, Twedt and Loesch
1999) due to conversion to agriculture incited.by extensive flood control projects along the |
Mississippi River anld its tributaries (Galloway 1980). Even so, many areas of the MAV remain
vulnerable to frequent flood events, thereby rendering thwe agricultural lands as marginal in

terms of production. Marginal crop production and fluctuating market demand for agricultural
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3
commodities have reinvigorated hardwood forestry as a viable land use practice within the MAV.,

Spearheaded by conservation agencies (Haynes et al. 1995), restoration of formerly forested
wetlands has dramatically increased with the advent of the U.S. Department of Agriculture’s
Wetland Reserve Program. Stanturf et al. (1998) suggest that up to 200,000 ha will be reforested
within the MAV by 2005. Through 1997, over 120,000 ha had been enrolled for wetland
restoration through the Wetland Reserve Program within the 7 states comprising the MAV (D.
Stamps, USDA-NRCS, pers. comm.). Despite the expansive and long-term impact that
restoration through the Wetland Reserve Program will have on the MAV, there is generally a
lack of landscape level planning in its implementation. Case in point, selections for enrollment
in the Wetland Reserve Program in the MAV are determined within each state based on criteria
that can vary among states and among years. Although all forest restoration in the MAV
undoubtedly benefits local biological communities, proactively targeting reforestation to meet

the needs of wildlife populations will likely have the greatest positive impact on landscape and

ecosysfem restoration. For example, targeting reforestation to increase the area of interior forest

(core) habitat will directly benefit migratory landbirds that depend on bottomland forests as
breeding habitat (Robinson et al. 1995). The relationship between interior forested area and
breeding success of forest landbirds has prompted establishment of forest habitat goals in the
MAV (Mueller 1996). Because these habitat goals assume that forest breeding landbirds require
>4,000 ha (>2,100 ha of forest core) , >8,000 ha (>5,200 ha of core), or >40,000 ha (>34,000 ha
of core) of contiguous forest, reforestation priorities should give preference to sites that reduce

forest fragmentation. Increased area of forest core can best be accomplished by increasing the
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area of forest blocks that do not currently meet the minimum contiguous habitat requirements
and by reforestation of spacial intrusions within existing forest fragments.

To promote this conservation goal, 87 Forest Bird Conservation Regions (FBCR) were
delineated within the MAV (Fig. 1). Each FBCR is intended to provide contiguous forest core
habitat in one, or more, of the 3 aforementioned forest patch sizes. The location and boundaries
of FBCR were delineated based on extant forest area and configuration, location of public land

holdings, historic forést distribution, political and physiographic boundaries, and "expert”

opinion regarding the likelihood of reforestation (Mueller et al. 1996). Although FBCR locations

are based on current and historic landscape characteristics, their boundaries were, in many
instances, based on a subjective ﬁssessxnent of perceived reforestation opportunities.  Because
many FBCR encompass an area larger than their habitat objective, achievement of habitat
objectives within each FBCR does not require feforestaﬁon of the entire region. However,
reforestation priorities within each FBCR are at present only vaguely defined as being better
when adjacent to existing forests. Thus, isolated forest restoration within-a FBCR will increase
the total area of forest but may not contribute to an increase in. the area of forest core.
Furthermore, restoration priorities among FBCR are based primarily on their attainment
of one of the 3 designated patch sizes, in conjunction with subjectivé estimates of "habitat
values" with the FBCR, perceived opportunities for reforestation, and probable cost of
restoration (C. Brown, unpublished data). Maximizing benefits of future reforestation for the
_conservation of migratory bﬁds, however, requires more clearly defined prioritization of
potential reforestation sites based on the benefit that restoration can provide to forest breeding

landbirds.
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Although development of FBCR was a milestone in the conservation of migratory forest
birds that breed in the MAV, more objectively based reforestation priorities are needed. To
address this need, we used spatially explicit data ina geographic Momﬁon system (GIS) to
assign objectively based "bird conservation values” that reforestation imparts to forest breeding
landbirds. Our objectives were to (1) assign a reforestation priority to each ha in the MAV based
on its relative value to the conservation of forest breeding landbirds, (2) assess existing FBCR
boundary definitions with respect to the proportion of priority reforestation habitat within and
among these regions, and (3) assess the perfdnnance of recent enrollments in the Wetland
Reserve Program with regard to their location relative to priority reforestation habitat.

STUDY AREA

The MAYV is an ~10 million ha alluvial floodplain that extends >800 km from Cape
Girardeau, Missouri to New Orleans, Louisiana (Fig. 1). Physiographically, the MAV is
characterized as a ridge and swale topographic landscape intersected by the Mississippi River
and its tributaries. The MAV floodplain was once dominated by bottomland hardwood forests

subjected to frequent and widespread flooding. However, the forested landscape has been largely
cleared (75%) and its hydrology altered for agricultural purposes.
METHODS

We used raster-based digital data to address the 3 objectives of this investigation.
Assignment of restoration values (reforestation priorities) to each ha within the MAV, including
a 1 km buffer, was based on 13 raster layers—each having a spatial resolution of 1 ha (pixel = 100

m x 100 m). All geographic data were manipulated using TNT-MIPS (Microimages, Inc.,



Lincoln, Nebraskn) and statistical ana.lj'ses were éompletcd using SAS (SAS Inst., Cary, North
Carolina). |
Reforestation Priorities ' .

Reforestation priorities were identified by first developing 5 theme rasters based on 11
data rasters (i.c., information layers) that reflected information about existing forest conditions
relative to the hypothesized needs of forest breeding birds. Data from these 5 theme rasters were
then amalgamated into a single raster. This resultant raster was subsequently modified by
information from 2 additional data rasters. This final raster depicted reforestation priorities that
are targeted to enhance breeding conditions for forest breeding landbirds in the MAV.

Theme Development.-- Using land cover classification from 1992 thematic mapper
imagery (Twedt and Loesch, 1996), we generated a raster that depicted linear distance, in 100 m
intervals, from existing forest habitat (Theme i, Fig. 2a). Raster values, and likewise priority for
forest restoration, decline with distance from existing forest.

Because we assumed contiguous forest patches of a minimum area are required to support
breeding bird populations, reforestation adjacent to small, isolated forest fragments is of lesser
value to the obnservation of forest breedmgblrds than is reforestation abutting larger tracts_of
contiguous forest that approached or exceeded stated habitat objecﬁires. However, reforestation

_that enfarges forest patches beyond the maximum forest habitat objective (i.c., >40,000 ha) may
be superfluous. Therefore, we generated a raster that depicted the distance, in 100 m intervals,
ﬁ'om-forest fragments that are >1,012 ha but <40,000 ha (Theme 2, Fig. 2b). The lower limit of

1,012 ha was used to conform with previous studies on forest patch dynamics in the MAV
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(Rudis 1995), and because we felt the benefit to cost ratio of reforesting smaller patches would
be counter productive.

Although bird conservation goals are couched in terms of contiguous forest area, these
are in reality conveni_cnt surrogates for forest core habitat (Mueller et al. in press), which is more
difficult to determine. To estimate forest core habitat in the MAV, we considered water (lakes,
rivers, etc.), sand bars, and shrub-scrub habitats to be "buffers” that mitigate the adverse impacts
associated with agricultural edge on forest breeding birds (Marini et al. 1995). Thus, forest core
habitat, as applied in this study, was generally any forested habitat >1km from agricuitural,
urban, or pastoral habitats. After delineating forest core habitat, we quantified the area of each
contiguous forest core.

Forest core habitat is of lesser concern in the largest (>40,000 ha) conservation category

because bird species thought to require forest patches of this magnitude are, for the most part, not

foresf interior specialists (e.g., Swallow-tailed Kite). Thus, a more appropriate objective for core
habitats is to ensure that forest patches have >5,200 ha of forest core. Therefore, we excluded
from analysis all patches of forest core habitat that exceeded the 5,200 ha objective. Distance
from core forest, at 100 m intervals was generated from all forest cores <5,200 ha, with highest
priorities given to areas adjacent to existing core areas (Theme 3, fig. 3).

The proportion of the landscape occupied by forest may be as important to the nesting
success of breeding birds as the size of forest fragments (Freemark and Collins 1992). Robinson
et al. (1995) found that nest mortality was negatively correlated with the percent of forestina
landscape, with nest mortality of most species dramatically increased when forest cover occupied

<60% of the landscape (our interpretation of Robinson et al. 1995). Because the forests in the
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MALV are highly fragment (Rudis and Birdsey 1986),_ we established a slightly more conservative
forest cover objective of 65%. Based on this forest cover objective, reforestation has
increasingly greater conservation value as forest cover within the landscape increases from.o% to
<65%. Following a similar logic, we assumed that reforesting landscapes that contained >65%
forest cover was of lesser value to avian conservation than increasing forest cover in Jandscapes
harboring <65% forest cover. |
To determine landscape level forest coverage, we established non-overlapping grids of
hexagon cells that covered the extent of the MAV at 4 spatial scales (50,000, 100,000, 150,000,
and 200,000 ha) and calculated the proportion of forest cover within each hexagon. The
conservation value of reforestation within hexagons was established as percent forest cover when
forest ¢over was <65%. However, when forest cover exceeded our threshold criteria of >65%,
the conservation value of reforestation within the hexagon was reduced to the difference between
c)'d's'ting. percent forest cover and 100%. For example, if a hexagon contained 80% forest cover,
its conservation value for reforestation was reduced to 100% - 80% = 20%; equivalent to that of
a hexagon with 20% forest cover. The resultant conservation values were smoothed using an
interpolation algorithm to mitigate abrupt transitions between adjacent hexagons. Subsequent
values of each ha within the four resulting rasters of hexagons were #veragedto produce a raster

depicting conservation values relative to percent forest cover at these different landscape scales

('Ihethe 4, Fig. 4a).

Robinson et al. (1995) also recognized mean forest patch size was a landscape parameter

important to forest breeding landbirds because of its relationship with nest mortality. Therefore,

- we determined the mean size of contiguous forest patches within each of the four hexagon grids
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described above. As was done with ﬁe percent forest cover, we smoothed boundaries between
hexagons and combined the four landscape scale rasters into a single raster that depicted the
average of the mean size of forest patches at these different landscape séa[e#. {Theme 5, Fig. 4b).
Theme Amalgamation. ~ Before amalgamating themes we standardized values among |
rasters by expanded the range of cell values such that each raster spanned the breath of an 8-bit
raster (i.e., value from Q to 255). Spreading the range of cell values equalized the conservation
values among rasters and allowed for an increased separation among reforestation priorities. In |
all cases, higher values represented greater conservation value for forest breeding landbirds

which implied increased reforestation priority. All 5 themes were then combined as:

RV ={( Forest)+(2ePatch)+{3¢Core) 2o PercentyH Area)})9

where
RV = reforestation value,
Forest = distance from all existing forest (Theme 1),
Patch = distance from forest patches between 1,012 and 40,000 ha (Theme 2),
Core = distance from forest cores <5,200 ha (Theme 3),
Percent = "adjusted" percent forest cover in landscape (Theme 4), and

Area = mean forest patch size in landscape (Theme 5).
The above weighting system provided increased emphasis on adding to existing forest

cores, larger forest patches, and moderately forested landscapes. Conversely, reforestation near

small or isolated forest fragments, and on largely agricultural landscapes was de-emphasized.
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Finally, because the most recently converted forests may be logistically the easiest to
restore, we increased the priority of reforestation within areas in fom cbver in the 1950s, and
further increased the priority of areas in forest as recently as the 1970s (Fig. 5). Similarly, lands
under public ownership may be, in theory, more readily restored to forests than are privately
owned lands. Thus; the colnservation priority for reforestation was also increased on public land
holdings (Fig. 6).

This model characterized the reforestation priority of every ha within the MAV,
However, areas currently underwater (lakes, river, and aquaculture ponds) are unlike;ly to be
reforested. Similarly reversion of areas of human habitation (cities and towns) to forest cover is
not likely. Finally, we assumed the areas forested during 1992 remained forested and therefore,
reforestation on these lands is unnecessary. Thus, all areas of open water, urban development,
and extant forest cover were removed from the raster of reforestation priorities. These areas were
considered unavailable for restoration when determining the distribution of reforestation
priorities.

Assessment of Bird Conservation Regions and Wetland Reservg Program Enrollments

To assess the congrucnbe of spatially defined FBCR and reforestation priorities for avian
conservation, as identified by the above methodology, we calculated ﬁe area of each
reforestation priority value among and within FBCR. To accomplish this, raster data for
reforestation priorities within the boundaries of each FBCR were extracted and summed within
ref;resmﬁon priority classes.

To evaluate effectiveness of the Wetland Reserve Program relative to meeting the needs

of forest breeding birds requires complete coverage of the spatial location of all lands enrolled in .
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the program. Unfortunately, complete spatially defined coverage of Wetland Reserve Pro gram
enrollments is not currently available. However, we were able to acquire or create digital data
depicting the spacial location of 45,609 ha (~40%) of lands enrolled in the MAV. Thus we
assesses the performance of the Wetland Reserve Program on only a subset of all lands enrolled
in this program. As was done with Bird Conservation Regions, we determining the distribution
of reforestation priorities on lands enrolled in the Wetland Reserve Program w1th1n the limits our
data.
RESULTS
Reforestation Priorities

Amalgamation of the 5 themes resulted in a distribution of reforestation priorities
centered around the mid-point of possible values in an 8-bit raster (x = SD = 128 & 43). Given
this distribution of restoration priorities, we elected to increase the priority of recently forested
lands, as well as the priority of public land holdings, by one-half of a standard deviation (SD =
43). Thus, the reforestation value of lands forested in the 1950s was increased by 21 whereas the
value of those lands that remained forested into the 1970's was increased by 42. The
reforestation value of all publicly owned lands was further increased by one-half of a standard
deviation. The increased reforestation values were shifted downward to yield a maximum
reforestation value of 255. Final distribution of reforestation priorities within the entire MAV
retained more land with moderate reforestation priorities and less land with low or high priority

than would be expected in a normally distributed population (D = 0.046, P <0.01). However,

because we shifted the data to conform to a maximum value of 255, values <0 were rounded to 1.

Rounding resulted in an anomalous, albeit slight, increase in the lowest reforestation priority
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value. Rather than identifying 255 reforestation priorities, we used the standard deviation of the_,
distribution to group priorities into 10 categories (Fig. 7).

Although most states mirrored overall reforestation priorities within the MAV, the
distribution of reforestition priorities varied among states (Table 1; Fig. 8). Notably, Louisiana
contained a greater prﬁportion of lands with high reforestation priorities whereas land in
Missouri had predominantly low restoration priorities.

Assessment of Bird Conservation Regions

We found just over 1 million ha available for reforestation within Bird Conservation
Regions (Fig. 9). The mean reforestation priority within FBCR was 172 30 but the distribution
of reforestation priorities was not normally distributed (D = 0.05, P < 0.01). A disproportionate
amount of the area had higher reforestation priorities (skewness.= -0.63). Of the potential area
for reforestation within FBCR: 94% had a wfdrestation priority value greater than the mean
reforestation priority for the entire MAV, 55% had a reforestation value in the highest 3
categories (i.e., >1 SD above the mean for the éntire MAV), and 6% was of the highest priority

(category10). This latter value markedly contrasted with the distribution of highest priority in
the entire MAV which was only 1%. -
Performance of Wetland Reserve Program enrollments
The distribition of reforestation priorities within Weltand Reserve Program enrollments
 was similar to that within FBCR (Fig. 9); the distribution was not normally distributed (D = 0.16,
P <0.01) and skewed (skewness = -1.65). ‘Within the limited spatial coverage of our data, it
appears that lands enrolled in the Wetland Reserve Program are among the higher reforestation

priorities. However, overall reforestation priorities within Wetland Reserve enroliments were

e
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lower and more variable (169 + 38) than reforestation priorities within FBCR. Even s0, 88% of
the area enrolled in the Wetland Reserve Program exceeded the average priority for the MAV
and 57% was in the highest 3 reforestation priority categories.

DISCUSSION

The effectiveness of this reforestation prioritization model at increasing forest core area
was examined by simulating reforestation on the highest priority areas. We arbitrarily cilose to
simulate reforestation on 5% of the landbase available for reforestation. Thus, we assumed all
pixels with avian conservation value >191 (reforestation priority categories 10, 9, and part of 8)
were reforested. This represented reforestation on 368,000 ha-- 4.9% of the landbase available
for reforestation. We did not consider this an unrealistic long-term expectation, given that
>120,000 ha of private land in the MAV have already been enrolled in the Wetland Reserve
Program, and increased forest cover continues to be an objective public land managers.
Simulated reforested lands were combined with existing forest cover and, using the previously
described methodology, we determined the resultant areas of forest core.

Reforestation of 4.9% of the available landbase with the highest reforestation priority
resulted in a 54% increase in the area of forest core within the MAV. Existing area of forest core
(780,598 ha) was increased to 1,201,140 ha after simulated reforestatiﬁn. Note that the increase
in forest core (419,514 ha) exceeded the area of simulated reforestation (368,000). Thus, the
benefits derived from reforestation of the areas with highest reforestation priority are
substantially greater than the direct impact of increasing the total area of forest in the MAV.

- Although FBCR were delineated without the benefit of the spatial data and technological

capabilities we employed in development of these reforestation priorities, most FBCR aligned
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well with the reforestation priorities identified using this model. Their high correlation is not
simplyooincidentaLasmudlofmesameinformaﬁonwasusedtodcﬁnebothspaﬁaldatasgts.
Departure between the methods is primarily a function of the arbitration required to finalize the
spatial boundaries of the original FBCR.

Although we did not have comprehensive spatial coverage of Wetland Reserve Program
entollments in the MAV, our coverage indicates that enroliment often included those lands
identified herein as having:a:hiih priority for reforestation. However, this has not been due to.
deliberate “targeting” of enroliment locations, but rather is considered an artifact attributed to
landowners” desire for more compatible land use practices on their property within the
constraints of existing environmental conditions. That is, agricultural lands that are marginal for
crop production due to their susceptibility to natural flooding during the growing season are
often proximate to existing forested habitat tbat remains extant due to high frequency of
flooding. Thus, these marginal croplands are also those lands where restoration affords the
greatest positive impact to forest breeding landbirds.

The reforestation model presented here was developed to depict reforestation priorities at

a Jandscape scale, therefore these resuits may not be applicable for specific locations at a local

scale. Thus, local events which have occurred since 1992 may alter reforestation priorities. For _

example, forests cleared after 1992 (the date of our land cover classification) and in situ forest
restorations were not considered in development of our model but both could alter reforestation

priorities within a local area surrounding these altered habitats,

L
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MANAGEMENT IMPLICATION

Development of FBCR enabled managers to set landscape level habitat objectives
designed to meet the needs of forest breeding landbirds. Reforestation priorities developed
herein can be conveniently adopted to assign reforestation priorities within established FBCR.
Thus, reforestation priorities prow}ide land managers with the opportunity to improve forest
habitat objectives through assighment of reforestation priority to lands within FBCR and to
establish a relative rank among FBCR based on the objective criteria of increasing forest core
habitat. After review of these objective priorities, mm@on planners may consider redefining
FBCR boundaries, adding additional FBCR within areas of high potential for augmenting forest
core habitat, or eliminating FBCR that have low reforestation priority.

Although reforestation priorities defined by this model may not universally provide the
greatest increase in forest core, we believe emphasizing reforestation of the highest priority areas
will provide the greatest overall benefit to breeding birds. The relatively simplistic simulation
routine presented here demonstrated that reforestation of <5% of the available landbase in the
MAV resulted in an increase in the number of FBCR which met habitat goals from 18 to 39
(Table 2). Further, unlike Although 71% of simulated reforestation was within FBCR, restricting
simulated reforestation to within the boundaries of FBCR would undoubtedly further increase
achievement of habitat objectives. Moreover, in several FBCR the forest core goal was greaﬂy
exceeded. Further reforestation within a FBCR after its habitat objective has been achieved
benefits breeding birds by increasing forest core but maximizing attainment of habitat objectives

 within all FBCR mandates reduced reforestation priority within a FBCR after its habitat

objective is achieved.
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Land managers may benefit from more complicated simulation routines. For example,
examination of repeated, incremental, simulated reforestation within each FBCR would provide
estimates of the minimum area éf reforestation required to achieve the hﬁbim objective with |
each region that could be summed to obtain the mmlmum reforestation required to fulfill forested
habitat objectives within the MAV. However, because multiple examinations of FBCR would
require extenéive, tedious, and repetitive computations, we tentatively assumed all high priority
reforestation within a FBCR contributed to forest core. This probably is a valid assumption
when considering reforestation of high priority areas. Under this assumption, we computed the
ratios of the area of highest priority (category 10), very-high priority (category 9), etc.
reforestation and the area of forest core remaining to achieve habitat objectives within each zone.
We used these ratios to assign relaive reforestation ranks among FBCR. For example, those
FBCR that would achieve their habitat ob]ectwe by reforesting only highest pricrity (category

10) lands were assigned a reforestation rank of 10. Relative ranks of Bird Conservation Regions
were progressively decreased as attainment of habitat goals required reforestation of an
increased proportion of lower reforestation priority lands. Notably, habitat objectives within
some FBCR could not be met when reforestation was constrained by FBCR boundaries even
when all areas with reforestation potential were restored! In these mstauc&s, relative ranks were
assigned based on the proportion of the habitat objective that was obtainable (Table 2).
Unfortunately, the boundaries of a few FBCR (most notably Upper Ouachita in northern
Louisiana) extended beyond the limits of our digital data; their relative ranks were assigned

" within the limits of existing data. Finally, FBCR where habitat objectives have been met were

L
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assigned negative ranks based on the ratio of the area of high priority reforestation relative to the
amount of area by which the region exceeded its habitat objective (T: able 2).

We believe that failure to consider landscape level eﬁ’ectsr of extensive reforestation
programs such as the Wetland Reserve Program diminishés their potential contribution to this
ecosystem. We suggest conservation programs establish weil-defined objectives intended to
address broad economic or environmental needs. We further recommend utilizing results from
landscape analyses, such as identified herein, to define biologically-based restoration objectives
through an objective scoring process. However, we acknowledge that these _refo‘restation
priorities only consider reforestation needs of forest breeding landbirds, when in fact there are
~ other economic and environmental benefits to reforestation. |

Identifying benefactors from reforestation is crucial if restoration is to be effectively
implemented in a holistic ecosystem approach-. Forested landscapes provide myriad benefits

(Mitsch and Gosselink 1993), but are generalized as (1) improved air and water quality, (2) flood
damage abatement, (3) enhanced wildlife habitat, (4) economic development, and (5) ameliorated
quality of life or aesthetics. Although all_ reforestation has the. potential to provide these benefits,
-the juxtaposition of reforestation within existing landsc_apcs can markedly impact which of these
potential benefits are best realized. To further this objective, we m@mend development of
models that identify reforestation priorities for other benefactors. Multiple models depicting
reforestation priorities would assist land managers ‘and conservation planners in their decision

making process regarding restoration of forested wetlands within the MAV.
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Figure 1. Location of Forest Bird Conservation Areas within the Mississippi Alluvial Valley
physiographic region, USA.

Figure 2. Hypothesized conservation value for migratory landbirds in the Mississippi Alluvial
Valley based on (a - left) the distance from all existing forest cover and (b - right) the
distance from contiguous forest patches that were between 1,012 and 40,000 ha.

Figure 3. Hypothesized conservation value for migratory landbirds in the Mississippi Alluvial
Valley based on the distance from interior forest (i.e., forest core) areas of <5,200 ha.

Figure 4. Hypothesized conservation value for migratory landbirds in the Mississippi Alluvial
Valley based on (a - left) the mean proportion of forest cover within landscapes
represented by hexagons of 50,000, 100,000, 150,000, and 200,000 ha [Maximum
conservation value was assumed to be achieved at 65% forest cover] and (b - right) the
mean area of forest patches within landscapes represented by hexagons of 50,006,
100,000, 150,000, and 200,000 ha.

Figure 5. Extent of historical forest cover, and distribution of open water within in the
Mississippi Alluvial Valley.

Figure 6. Location of public land holdings in the Mississippi Alluvial Valley.

Figure 7. The distribution of reforestation priorities within the Mississippi Alluvial Valley.

Figure 8. Categorized reforestation priorities as determined from a raster-based prioritization
model designed to enhance conservation of migratory landbirds in the Mississippi Alluvial
Valley.

Figure 9. Distribution of reforestation priorities, as determined from a raster-based prioritization
model designed to enhance conservation of migratory landbirds, for the entire Mississippi
Alluvial Valley, with Bird Conservation Regions, and within Wetland Reserve Program

enrollments.
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