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SUMMARY
The GRANIT staff at Complex Systems Research Center, University of New Hampshire, produced a detailed wetlands data set for the town of Derry, New Hampshire.  The data were developed based on the interpretation, delineation, and classification of wetlands from high resolution digital imagery, acquired spring 2008.  Wetlands were mapped and classified using the U.S. Fish and Wildlife Service “Classification of Wetlands and Deepwater Habitats of the United States” (Cowardin, et al. 1979).

The project yielded a topologically verified ESRI geodatabase, referenced to NH State Plane feet, NAD83.  The database covers a total project area of 23,847 acres.  Of this area, 2,399 acres were mapped into various wetlands classes with the balance of 21,447 acres mapped as uplands.  
DATA SOURCES

The primary data source used for the project was high resolution (3” Ground Sample Distance, or pixel resolution) color infrared (CIR) digital imagery, acquired on April 14, 2008.   Supplemental data sets used in the mapping included:

· National Wetlands Inventory digital geospatial data for New Hampshire as archived in the GRANIT database (http://www.granit.unh.edu)
· Pictometry imagery available from Microsoft Virtual Earth (http://www.bing.com/maps/)
STUDY AREA
The study area comprised 23,847 acres, and included 23,226 acres in the town of Derry as well as 621 acres extending westerly into the town of Londonderry.  
METHODOLOGY

The Derry wetlands mapping project generally followed methodology established by the U.S. Fish and Wildlife Service in developing the National Wetlands Inventory (NWI), and documented in “New Hampshire Wetlands and Waters: Results and National Wetlands Inventory” (Tiner, 2007).  The minimum mapping unit for wetlands was “anything visible” in the high-resolution imagery, subject to the limitations noted below.
Wetlands were delineated following standard NWI mapping conventions and coding (U.S. Fish and Wildlife Service 1994, 1995). Data were screen-digitized, using the aerial photography as a visual reference, to create a geospatial database referenced to NH State Plane feet, NAD83. Variations in the image color and texture were primarily used to define the wetland boundaries. Pictometry aerial photography was used as a secondary resource to help code the wetland classes and subclasses. The pre-existing NWI database provided a third reference, and helped to direct the analyst’s attention to general wetland features. In each case, however, the analyst made an independent determination as to the actual presence, coding, and boundary delineation of the wetland. It should also be noted that in numerous cases, wetlands missing in the NWI data were mapped in this dataset.
Wetlands were classified according to the U.S. Fish & Wildlife Service’s official wetland classification system (Cowardin et al. 1979) with minor modifications. The following categories were identified for wetlands and deepwater habitats: system, subsystem, class, and subclass. Since this project was primarily conducted as a remote sensing effort (i.e. the mapping was done in the office and not the field), we did not attempt to classify the subclass of the “Unconsolidated Bottom” class. Rather, we took the pre-existing subclass code from the NWI map, or coded the subclass as “unknown” when the NWI subclass code was not available.
Two rounds of field work supported the mapping effort. The first, conducted in the autumn of 2008, served to familiarize the analyst with the regional wetlands landscape. The analyst selected several wetlands from the aerial photography which exhibited varying (but representative) digital signatures. These sites were then visited in the field  to determine the type (i.e. class, subclass) of wetland that the digital signature represented. These locations were then used at later stages as reference for the overall mapping.

The second round, conducted in the spring of 2009, followed the majority of the mapping. In this round, wetlands that could not be fully characterized (or even determined as to the wetland/upland status) were visited in the field. In these cases, the point in question was established in the office, located in the field by use of a GPS, and its type or status recorded. These questionable areas were then updated in the mapped data set.

As described by Tiner (2007), we encountered several limitations while mapping the Derry wetlands that may influence the overall accuracy of the product. These included the following:

1. Spring photography – aquatic beds and non-persistent emergent wetlands may be undermapped since these types are usually obscured by high water. In some cases, flooded emergents may be misclassified as unconsolidated bottom or scrub-shrub wetlands.
2. Forested wetlands – forested wetlands proved especially difficult to photointerpret for several reasons, including closed tree canopies and shadowing effects common among softwood species, which interfered with the water signature in the image and made wetland recognition more difficult. As a result, the mapping of forested wetlands may be conservative.
3. Mapped boundaries – boundaries may be somewhat different than delineations based on detailed field observations, especially in areas with subtle changes in topography.
RESULTS
Figure 1 shows the distribution of wetlands that were mapped throughout Derry. Figure 2 displays a larger scale example along with the wetland coding applied to each feature. Table 1 presents the acreage summary of mapped wetlands by type as well as percentage by overall town area and area of mapped wetlands. Additionally, Table 1 lists wetland acreages within Londonderry that were mapped. The Londonderry listing omits percentages because only a small portion of the town was mapped, thus precluding the calculation of town-wide percentages.

As Table 1 illustrates, 10.1 percent of Derry was identified as wetlands. Of these wetland areas, the vast majority were Palustrine (80.1%) with a much smaller percentage (19.9%) in the Lacustrine system. We also see that Palustrine Emergent Persistent (PEM1), Palustrine Unconsolidated Bottom (PUB5), and Palustrine Forested Broad-leaved Deciduous (PFO1) were the three mostly widely mapped wetland types. These three contributed 15.3, 13.3, and 13.2 percent, respectively, of the total wetlands mapped in Derry.
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Figure 1. Distribution of wetlands within Derry and a small portion of Londonderry, NH
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Figure 2. Close-up view of wetland mapping in Derry, NH
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Table 1. Wetland acreage by type
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NWI Code Acres

% of Mapped Wetlands

% of Town Acres

LACUSTRINE

L1UB5 467.3 19.8 2.0

L1UB5/EM1 1.7 0.1 0.0

   Subtotal 469.0 19.9 2.0

PALUSTRINE

PEM1 359.3 15.3 1.5 5.7

PEM1/FO1 3.4 0.1 0.0

PEM1/FO5 21.8 0.9 0.1

PEM1/SS1 174.8 7.4 0.8 1.9

PEM1/UB5 1.7 0.1 0.0

PFO1 311.2 13.2 1.3 3.8

PFO1/4 114.3 4.9 0.5 2.7

PFO1/4/SS1 8.1 0.3 0.0

PFO1/EM1 14.8 0.6 0.1 1.3

PFO1/SS1 50.2 2.1 0.2 1.7

PFO4/1 13.2 0.6 0.1

PFO5 3.1 0.1 0.0

PFO5/SS1 4.1 0.2 0.0

PRB1 0.0 0.0 0.0

PSS1 158.2 6.7 0.7 2.1

PSS1/3 9.1 0.4 0.0

PSS1/4 6.8 0.3 0.0

PSS1/EM1 197.5 8.4 0.9 1.4

PSS1/FO1 4.0 0.2 0.0

PSS1/FO4 0.9 0.0 0.0

PSS1/FO5 23.4 1.0 0.1

PSS4/1 2.2 0.1 0.0

PUB/EM1 12.2 0.5 0.1

PUB/FO5 2.7 0.1 0.0

PUB3 0.4 0.0 0.0

PUB4/3 3.4 0.1 0.0

PUB5 313.7 13.3 1.4 23.9

PUB5/EM1 42.7 1.8 0.2 0.6

PUB5/FO5 7.2 0.3 0.0

PUB5/SS1 21.0 0.9 0.1

    Subtotal 1,885.3 80.1 8.1 45.1

Total Mapped Wetlands 2,354.3 100.0 10.1 45.1

Total Mapped Uplands 20,871.3 89.9 576.1

Total Area Mapped

23,225.6 621.2
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		Row Labels		Sum of Acres

		Derry		23225.6432216442

		L1UB5		467.29545223

		L1UB5/EM1		1.7103025631

		PEM1		359.2770102

		PEM1/FO1		3.3628605709

		PEM1/FO5		21.8330983764

		PEM1/PSS1		0.5945781577

		PEM1/SS1		174.190734761

		PEM1/UB5		1.7314592461

		PFO1		311.159398933

		PFO1/4		114.296320995

		PFO1/4/SS1		8.1293403054

		PFO1/EM1		14.7687781834

		PFO1/SS1		50.2468815052

		PFO4/1		13.1727473639

		PFO5		3.0921224803

		PFO5/SS1		4.1013181629

		PRB1		0.0392220658

		PSS1		158.16943337

		PSS1/3		9.1085892571

		PSS1/4		6.7580980519

		PSS1/EM1		197.457264385

		PSS1/FO1		3.9669425508

		PSS1/FO4		0.8631839111

		PSS1/FO5		23.3969155384

		PSS4/1		2.1746727988

		PUB/EM1		12.1573516649

		PUB/FO5		2.7390700479

		PUB3		0.4418846024

		PUB4/3		3.4431913451

		PUB5		313.742641933

		PUB5/EM1		42.6782443719

		PUB5/FO5		7.1750279471

		PUB5/SS1		21.0388000688

		U		20871.3302837

		Londonderry		621.2065889814

		PEM1		5.7326276433

		PEM1/SS1		1.9157006949

		PFO1		3.7901752816

		PFO1/4		2.7318790332

		PFO1/EM1		1.3106604693

		PFO1/SS1		1.6598508402

		PSS1		2.1096406529

		PSS1/EM1		1.4224963559

		PUB5		23.8848472234

		PUB5/EM1		0.5915412397

		U		576.057169547

		Grand Total		23846.8498106256





WetlandsFRQ

				Derry						Londonderry

		NWI Code		Acres		% of Mapped Wetlands		% of Town		Acres

		LACUSTRINE

		L1UB5		467.3		19.8		2.0

		L1UB5/EM1		1.7		0.1		0.0

		Subtotal		469.0		19.9		2.0

		PALUSTRINE

		PEM1		359.3		15.3		1.5		5.7

		PEM1/FO1		3.4		0.1		0.0

		PEM1/FO5		21.8		0.9		0.1

		PEM1/SS1		174.8		7.4		0.8		1.9

		PEM1/UB5		1.7		0.1		0.0

		PFO1		311.2		13.2		1.3		3.8

		PFO1/4		114.3		4.9		0.5		2.7

		PFO1/4/SS1		8.1		0.3		0.0

		PFO1/EM1		14.8		0.6		0.1		1.3

		PFO1/SS1		50.2		2.1		0.2		1.7

		PFO4/1		13.2		0.6		0.1

		PFO5		3.1		0.1		0.0

		PFO5/SS1		4.1		0.2		0.0

		PRB1		0.0		0.0		0.0

		PSS1		158.2		6.7		0.7		2.1

		PSS1/3		9.1		0.4		0.0

		PSS1/4		6.8		0.3		0.0

		PSS1/EM1		197.5		8.4		0.9		1.4

		PSS1/FO1		4.0		0.2		0.0

		PSS1/FO4		0.9		0.0		0.0

		PSS1/FO5		23.4		1.0		0.1

		PSS4/1		2.2		0.1		0.0

		PUB/EM1		12.2		0.5		0.1

		PUB/FO5		2.7		0.1		0.0

		PUB3		0.4		0.0		0.0

		PUB4/3		3.4		0.1		0.0

		PUB5		313.7		13.3		1.4		23.9

		PUB5/EM1		42.7		1.8		0.2		0.6

		PUB5/FO5		7.2		0.3		0.0

		PUB5/SS1		21.0		0.9		0.1

		Subtotal		1,885.3		80.1		8.1		45.1

		Total Mapped Wetlands		2,354.3		100.0		10.1		45.1

		Total Mapped Uplands		20,871.3				89.9		576.1

		Total Area Mapped		23,225.6						621.2






