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Map 9 seen below contains the ranked public versus private land. This map
was created out the established parameters and from subsection 4.1 and the
rankings seen in Tables 5 and 7. No base map was created for this as with every
criterion besides soil though a basis can be seen in Map 2, which contains the town’s
zoning. This map was created with land use data and cross-referenced land
ownership data from GIS parcel centroids containing the pertinent data. Publicly
owned land in ideally located terrain is easily and efficiently applied with green
infrastructure. Privately owned land while not necessarily difficult posses the
serious risk of being so. With this in mind public land received a higher ranking than
private land. Map 9 enables ease of viewing for this particular criterion and was
necessary as a visualization to show readers the criterion ranked and the locations

of the public and private land.
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Map 9
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Map 10

Weighted Overlay Analysis
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Map 10 seen above contains one of the main analyses done by this study.

This map was created out of the established parameters from subsection 4.1 and
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Table 7 and its accompanying Figures 2 and 3. The weighted overlay tool only
enables an integer raster. The weighted overlay can be navigated to in the toolbox in
ArcCatalogue and ArcMap through the following path Extensions > Spatial Analyst >
Spatial Analyst functional reference > Overlay (Spatial Analyst). This resulted in the
above map after the weighting from Tables 6 and 7 and equation from Figure 2 were
applied. The model can be seen in Figure 3. The overlay analysis incorporates all
the rasterized criteria within the model. Each raster cell in the outputs will have had
the equation in Figure 2 applied to it. This map provides a ranked suitability for
green infrastructure in the study area. It was immensely helpful as visualization by
enabling easy prioritization of areas or locations.

Map 11 seen below contains the other main analysis done by this study. This
map was created out of the established parameters from subsection 4.1 and Table 7
and its accompanying Figures 2 and 3. The weighted sum tool allows for floating
point values. The weighted sum can be navigated to in the toolbox in ArcCatalogue
and ArcMap through the following path Extensions > Spatial Analyst > Spatial
Analyst functional reference > Sum (Spatial Analyst). This resulted in the below map
after the weighting from Tables 6 and 7 and equation from Figure 2 were applied.
The model can be seen in Figure 3. The weighted sum analysis incorporates all the
rasterized criteria within the model. Each raster cell in the outputs will have had the
equation in Figure 2 applied to it. This map provides a floating-point value map for
green infrastructure in the study area. It was immensely helpful as visualization by

enabling detailed location of suitable locations not available in the weighted overlay.
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Map 11

Weighted Sum Analysis
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Chapter 6

Conclusion

6.1 Conclusion and Implications

In all this study has done a considerable amount of research. Various
pertinent topics were defined and addressed in detail; the second chapter was
where this was done. It consisted of the subsections of Identifying the Study Area of
the Town of Berlin in Detail, Suitability Study Descriptions and Comparisons,
Feasibility Vs. Suitability and the Flaws of Current Feasibility Studies, Storm Water
Management Descriptions and Identification of Systems, Green Infrastructure it’s
Definition, Tools, Methods, and Relevance, and LIDAR it’s Definition, Components,
and Products. This provided the review of the topics and gave the the knowledge
base for the rest of the study. From there the actual study is defined in the
methodology. The subsections for the chapter consisted of Data Collection, Data
Formatting, and Conducting the Analysis. With methods in place the analysis was
conducted. The subsections for this were Establishing Parameters, Ranking the
Criteria, Weighting the Criteria, and The Model. This showed the actual analysis in
detail. Finally were the results of all this effort; a functional model and the map
products produced by it and in conjunction with it.

The model function exactly as intended and provided and excellent
view of the areas best suited for green infrastructure. A majority of the Town of
Berlin based on the model shows a medium range of potential for implementation of
green infrastructure. There were comparatively few places of low suitability with

these being mostly clustered in the east portion of the town. This can be seen in
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maps 10 and 11. Also noticeable is a slight clustering of high suitability cells in the
western half of town, which was also visible in the maps. The weighted overlay map
as a visualization enabled easy prioritization of areas or locations for location of
green infrastructure. The weighted sum map provided detailed locations of
individual cells or suitable locations not available in the weighted overlay. These
combined gave rise to the above locations of suitability and enable the reaching of a
fairly simple conclusion. This conclusion was that the town of Berlin as a whole is
suitable for the implementation of green infrastructure and should in practice apply
it more.

The conclusion reached has planning implications for the Town of Berlin.
With the suitable locations in the Town Identified not only in a prioritized manner
as seen in the weighted overlay but on an individual basis in the weighted sum map
various practices could be implemented with this detailed knowledge. Using the
weighted overlay an incentive based program could easily be implemented within
the town in order to garner more interest in the implementation of green
infrastructure. This as with suitability would be tiered with the areas of highest
suitability having the most incentives to implement the green infrastructure tools.
The model and the information contained within it and the study as a whole could
be used to provide education of the benefits and to provide reasoning and logic
behind the program and green infrastructure in general. This more than anything is
the most important implication of the research. Increasing education and
understanding of the topic is pivotal if true change were to occur. With this in mind

various levels of plans could be implemented.
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A strategic plan for green infrastructure developing goals and objectives for
the concept and its place within the community could be done. From the strategic
plan individual neighborhood plans could be created in order to provide focus and
detailed guidance to specific areas of the town. The development of a neighborhood
plan would also enable ease of focus on the areas of highest suitability. Both the
neighborhood and strategic plans would fall under the town’s comprehensive plan
and would provide meaningful and directed effort towards meeting municipal goals
as well as the goals of improved environment and increased emphasis on green
infrastructure seen in the State as a whole. A major area of concern for anything
done would be funding but this is a misplaced worry there are various funding
opportunities available. The EPA has an entire page dedicated to identifying grants
for issues such as this (EPA, 2012). There are also always various grants and funding
opportunities available at the State level. All this combined with the conclusion
reached through the study creates the hope that this model and green infrastructure
as a whole will lead to positive changes and improved policy based on sound
research.

6.2 Limitations in the Study and Possible Future Research

This research was conducted in a sound manner and has a reliable basis.
Despite this as with all research there are various limitations such as data
acquisition, time, finance, etc. Limitations inevitably occur in research. There were
limitations apparent in the study simply create the opportunity for improvement in
future research. These limitations occurred in the data collection for the depth to

ground water and the basis for the weighting.
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The depth to ground water was restricted by data availability. As seen in Map
8 the criterion res perfectly uniform across the entire town. This is because there
was only a single data source available. The data from this portion of the analysis
came from a USGS monitoring well. The well used has been collecting data since
1975. So while an extensive history was available more detailed information was
not available. The town does have four wells used for municipal water but again the
depth to ground water information was not unobtainable. Collection of this data for
individual locations within Berlin town limits was unavailable and unfeasible to
collect. These limitations resulted in the uniform application of the criterion. This
did not and does not harm its validity however. As stated above more detailed
information existed even if it was not possible to collect it for the study. It also opens
more possibilities in future research. If this model was applied at the county level in
Worcester County Maryland which has the same needs and difficulties as the towns
with it like Berlin then the criterion of Depth to groundwater could be viewed in
much greater detail since the would be ample more USGS wells with easily accessed
data available. So while imperfect in this study it is an excellent criterion with ample
potential for future applications.

Scope was also a limiting factor. Scope in terms of the criteria was limited
due to the limited inclusion of social factors. . In terms of scope of the applied
criterion the emphasis is on technical requirements but also on a modest level
incorporates perception and other social factors through the land-se and public
versus private land criteria. While social aspects are considered they are not central

to the scope of this study. This comparative lack of social elements or criteria within
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the study is a limiting factor but the nature of the model enables their possible
inclusion or consideration in future research.

Scope in terms of scale was also limited. While the intended scale of the
model and study was the municipal level it could be applied to larger areas. The
scope of the model’s applicability is limited to municipal level or larger scales
though. This is because with the type and quality of the data and by the nature of the
analysis the model is unsuited for site level analysis. This means the model was
excellent for initial mapping and general site selection but was unsuited for actual
site level analysis. This may be addressed in future research through improved data
and adjustment of the criteria.

Issues emerged in the basis for weighting as well. While all aspects of the
model including the weighting have a strong basis in the literature the weighting
does not have as sound of a backing as would have been preferable. The weighting
emerged from the literature and from the Central New York study in particular. This
study along with other literature was combined with personal opinion to determine
the weighting for each criterion. This was a sound basis for the weighting and made
sense but it would have been preferable for each weight to have statistical backing.
Ideally for this study experts would have been polled on the weighting and each
criterion’s weight assigned from the mean value chosen by the experts. This would
have added to the quality and legitimacy of the selected values. This was not done
due to the constraints on time the surveying would have caused. Again while
preferable it was not necessary and the model functioned admirably with its basis in

the available literature. This as with depth to ground water rather than dragging
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