NEW HAMPSHIRE NWI+ DATA DEFINITIONS
The USFWS National Wetlands Inventory (NWI) Program has produced digital wetland data for
all of the coterminous United States (48 states), Hawaii, and 35 percent of Alaska. Although
these data represent a wealth of information about U.S. wetlands, they lack hydrogeomorphic
and other characteristics needed to perform assessments of wetland functions over broad
geographic areas. Using geographic information system (GIS) technology and geospatial
databases, it is now possible to predict wetland functions for watersheds - a major natural
resource planning unit. Recognizing the need to better describe wetlands from the abiotic
standpoint the Service developed a set of dichotomous keys for use with NWI data
that provides descriptors for landscape position, landform, water flow path, and waterbody type
(LLWW descriptors).
Two sets of dichotomous keys (composed of pairs of contrasting statements) are provided – one
for wetlands and one for waterbodies. This approach has worked well in producing watershedbased wetland characterizations and preliminary assessments of wetland functions. When the
LLWW classifications are added to the standard NWI database, a NWI+ database is created. The
combination of NWI and LLWW classifications (the NWI+ database) may be used to: (1)
produce a more complete description of wetland and deepwater habitat characteristics for
watersheds, (2) predict the likely functions of individual wetlands, and (3) estimate the capacity
of an entire suite of wetlands to perform certain functions in a watershed or other geographic
area of interest.
LLWW Descriptors2:
- Landscape Position – the relationship of a wetland to a contiguous waterbody
- Landform – the physical shape of the wetland
- Water Flow Path – the directional flow of water related to the wetland
- Waterbody Type – more descriptive of lakes, ponds, estuaries, rivers, and streams
Attribute1- Original wetland classification scheme presented in Cowardin, 1979.
ESTUARINE AND MARINE DEEPWATER
ESTUARINE AND MARINE WETLAND
FRESHWATER EMERGENT WETLAND
FRESHWATER FORESTED/SHRUB WETLAND
FRESHWATER POND
LAKE
OTHER
RIVERINE

Coding System for LLWW Descriptors2,3
The following is the coding scheme for expanding classification of wetlands and waterbodies
beyond typical NWI classifications. When enhancing NWI data, codes should be applied to all
mapped wetlands and deepwater habitats (including linears). At a minimum, landscape position
(including lotic), landform, and water flow path should be applied to wetlands, and waterbody
type and water flow path to waterbodies.

Coding for Wetlands
Wetlands are typically classified by landscape position, landform, and water flow path.
Landforms are grouped according to Inland types and Coastal types with the latter referring to
tidal wetlands associated with marine and estuarine waters. Use of other descriptors tends to be
optional. They would be used for more detailed investigations and characterizations
LANDSCAPE POSITION- describe the location of a wetland relative to a waterbody if present.
ES- Estuarine- along tidal brackish waters
LE- Lentic- basins of lakes and reservoirs
LR- Lotic River- along rivers and subject to overflow
LS- Lotic stream- along streams and subject to overflow
MA- Marine- along the ocean
TE- Terrene- sources of streams or isolated – completely surrounded by upland, or not affected
by the aforementioned waters.
LANDSCAPE 2
ESTUARY TYPE
12345-

Drowned river valley
Bar-built estuary
River-dominated estuary
Rocky headland bay estuary
Island protected estuary

LENTIC TYPE
1- Natural deep lake
2- Dammed river/stream valley lake
3- Other dammed lake
4- Deep excavated lake (e.g. quarry lake)
5- Shallow excavated lake (e.g. settling basin; use Pond codes for specific types of
excavated lakes if desirable)

LOTIC (RIVER OR STREAM) TYPE
12345-

Perennial
Unknown
Ephemeral
Intermittent
Tidal

LANDSCAPE 3
VT Tech did not produce this level of classification in the dataset, so we can remove this
field.
LANDFORM- describes the physical shape of the wetland.
BA- Basin- a depressional wetland
FL- Flat- wetland on a nearly level plain
FP- Floodplain- overflow land along rivers subject to periodic inundation
FR- Fringe- wetland in water, within the banks of a river, or on an estuarine intertidal plain
IL- Island- wetland completely surrounded by water
PT- Peatland- wetlands that arise from peat formations

LANDFORM 2
ba
by
fl
fr
rv

basin
open bay
flat
fringe
river

WATER FLOW PATH- defines the direction of flow of water associated with the wetlands.
CODE FLOWPATH

DEFINITION

BO

Bidirectional- nontidal/outflow

Water levels rise and fall with water in an
outflow lake

BT

Bidirectional- tidal

IB

Bidirectional- nontidal/isolated (lake)

IN

Inflow

ME

Mesotidal

Wetlands that only receive water from
channelized flow without any outflow

OA

Outflow- artificial

Water flows out of the system through a
ditch or manmade channel; no direct surface
water inflow

OI

Outflow- intermittent

Water flows out of the system periodically
usually during the wet season or during and
shortly after heavy rains; no direct surface
water inflow; typically associated with
intermittent streams and groundwater
discharge; may be the source of a stream

OU

Outflow

Water flows out of the system year-round;
no direct surface water inflow; typically
associated with perennial streams, rivers and
groundwater discharge; often the source of a
stream

PA

Paludified

TA

Throughflow- artificial

Water enters from a water source above and
flows out of the system via a ditch or
manmade channel or canal

TB

Bidirectional- nontidal/throughflow

Water levels rise and fall with water in a
throughflow lake

TH

Throughflow- perennial

Water flows through the system more or less
year-round via a perennial stream; wetlands
subject to seasonal overflow

TI

Throughflow- intermittent

Water enters from a water source above and
flows out of the system via an intermittent
stream; flow usually occurs during the wet
season or during and shortly after heavy
rains

VR

Vertical flow

CODES FOR OTHER MODIFIERS
dr
ed
hw
pd

partly drained
freshwater wetland discharging directly into an estuary (formerly “ef”)
headwater
pond

Coding for Waterbodies
Waterbodies can be classified by landscape position (for lakes and ponds), water flow path (for
lakes and ponds), estuary hydrologic type (for estuaries), and tidal range types (for estuaries and
oceans).
WATERBODY LANDSCAPE TYPES (Included in landscape position attribute)
RV- RIVER
EY- ESTUARY
LK- LAKE
OB- OCEAN
PD- POND

LANDSCAPE 2
RIVER TYPE
1234-

Perennial
Unknown
Ephemeral
Intermittent

POND
12345-

Natural
Dammed/impounded
Excavated
Beaver
Other artificial

LAKE
123456-

Natural lake
Dammed river valley lake
Other dammed lake
Deep excavated lake (e.g. quarry lake)
Shallow excavated lake (e.g. settling basin)
Other artificial lake

ESTUARY
1- Drowned river valley
2- Bar-built estuary
3- River dominated estuary
4- Rocky headland
5- Island protected estuary
6- Shoreline bay estuary
7- Tectonic estuary
8- Fjord estuary
9- Drowned basin estuary
OCEAN
1- Open (fully exposed)
2- Semi-protected oceanic bay
3- Atoll lagoon
4- Other reef-protected waters
5- Fjord

WATER FLOW PATH- defines the direction of flow of water associated with the wetlands and
associated waterbodies- use the wetland flow path codes listed above.
LLWW CODE- Concatenate LLWW attributes to form a full description of the wetland
(Landscape, Landscape 2, Landform, Landform 2, Water flowpath, and other modifiers).

CORRELATION BETWEEN FUNCTIONS AND WETLAND TYPES (modified from Tiner 20114)

DEFINITIONS
Basin -- a depressional (concave) landform; various types are further defined by the absence of a
stream (isolated), by the presence of a stream and its position relative to a wetland (throughflow,
outflow, inflow), or by its occurrence on a floodplain (floodplain basins include ox-bows and
sloughs, for example)
Bay -- a coastal embayment of variable size and shape that is always opens to the sea through an
inlet or other features
Drained, Partly -- condition where a wetland has been ditched or tiled to lower the ground water
table, but the area is still wet long enough and often enough to fall within the range of conditions
associated with wetland hydrology
Estuarine -- the landscape of estuaries (salt and brackish tidal waterbodies, such as bays and
coastal rivers) including associated wetlands, typically occurring in sheltered or protected areas,
not exposed to oceanic currents
Estuary -- a complex of saltwater and brackish wetlands and waterbodies subject to periodic
inundation by tides; the mixing zone of freshwater and saltwater along the marine coasts;
excludes the freshwater tidal reach of coastal rivers following Cowardin et al. (1979)
Flat -- a relatively level landform; may be a component of a floodplain
Floodplain -- a broad, generally flat landform occurring in a landscape shaped by fluvial or
riverine processes; for purposes of this classification limited to the broad plain associated with
large river systems subject to periodic flooding (e.g., once every 100 years or more often) and
typically having alluvial soils; further subdivided into several subcategories: flat (broad, nearly
level to gently sloping areas) and basin (depressional features such as oxbows and sloughs)
Fringe -- a wetland occurring along a standing or flowing waterbody, i.e., a lake, pond, river,
stream, estuary, or ocean, including tidal wetlands that are inundated frequently by tides,
nontidal vegetated wetlands that are flooded for most of the growing season, and nonvegetated
wetlands that form the banks of these waterbodies (such as cobble-gravel bars along river bends).
Inflow -- water enters; an inflow wetland is one that receives surface water from a stream or
other waterbody or from significant surface or ground water from a wetland or waterbody at a
higher elevation and has no significant discharge
Island -- a landform completely surrounded by water and not a delta; some islands are entirely
wetland, while others are uplands with or without a fringe wetland
Lake -- an open waterbody greater than 20 acres in size that is completely surrounded by land or
wetland and often having an inlet, outlet, or both
Lake, Floodplain – lake embedded in a floodplain, often with only a temporary connection to the
river, either by overflow or an intermittently flooded channel; differs from river lake in that
connection is more temporary, while the latter maintains its water connection through most of

the year and appears to be part of the river
Lake, River – a semi-enclosed waterbody on floodplain that is directly connected to the river and
clearly part of the river; these waters are often named waterbodies on the U.S.G.S. topographic
maps
Lake Island -- an island in a lake
Lentic -- the landscape position associated with large, deep standing waterbodies (such as lakes
and reservoirs) and contiguous wetlands formed in the lake basin (excludes seasonal and shallow
lakes which are included in the Terrene landscape position)
Lotic -- the landscape position associated with flowing water systems (such as rivers, creeks,
perennial streams, intermittent streams, and similar waterbodies) and contiguous wetlands
Marine -- the landscape position (or seascape) associated with the ocean's shoreline
Outflow -- water exits naturally or through artificial means (e.g., ditches); an outflow wetland has
water leaving via a stream, seepage, or ditch (artificial) to a wetland or waterbody at a lower
elevation; it lacks an inflowing surface water source like an intermittent or perennial stream
Paludified -- subjected to paludification, the process by which peat moss engulfs terrains of
varying elevations due to an excess of water, typically associated with cold, humid climates of
northern areas (boreal/arctic regions and fog-shrouded coasts)
Peatland – a wetland landform comprised of an organic deposit usually of peat formed under
conditions of nearly continuous saturation, typical of bogs and fens in higher latitudes and
mountainous regions
Pond -- a natural or human-made shallow open waterbody that may be subjected to periodic
drawdowns and less than 20 acres in size
River Island -- an island within a river
Stream -- a natural drainageway that contains flowing water at least seasonally; different stream
types: perennial where water flows continously in all years except drought or extremely dry
years; intermittent where water flows only seasonally in most years; channelized where stream
bed has been excavated or dredged
Terrene -- wetland surrounded or nearly so by uplands and lacking a channelized outlet stream,
or if along a stream wetland is not overflowed by stream, thereby serves as a contributing water
source for the stream; includes a variety of wetlands and natural and human-made ponds
Throughflow -- water entering and exiting, passing through; a throughflow wetland receives
significant surface or ground water which passes through the wetland and is discharged to a
stream, wetland or other waterbody at a lower elevation; throughflow may be perennial,
intermittent, or associated with an entrenched stream

Tidal Flooding – water levels rise and fall in response to tides; frequent tidal flooding –
inundation from tides occurs in most months and is not limited to extreme weather events (e.g.,
northeasters and hurricanes)
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