A Short Guide to Using WESPAK‐SE for
Wetland Function Assessments
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1.0 Introduction
This guide1 is an abbreviated version of the complete manual describing WESPAK‐SE
(Wetland Ecosystem Services Protocol for Alaska Southeast) and how to use it. The
manual and latest version of the data forms and spreadsheets are available at:
http://southeastalaskalandtrust.org/wetland‐mitigation‐sponsor/wespak‐se/
For persons intending to use the WESPAK‐SE tool, this guide does not substitute for
reading the entire manual and preferably, taking the short WESPAK‐SE course.
Rather, it is intended to briefly introduce WESPAK‐SE by describing its overall
structure, explaining some of its more important or confusing terms, and demonstrating
how to interpret its output scores. Users should have an academic background in the
environmental sciences or equivalent field experience, and should be able to identify
most of the common wetland plants and invasive plants that are found in Southeast
Alaska.

2.0 Purpose and General Structure of WESPAK‐SE
WESPAK‐SE is a tool for identifying which wetlands may be more important. It can also
be used when monitoring changes in a wetland over time as a result of restoration or
impacts. WESPAK‐SE does this by allowing users to assess a wetland’s ecosystem
services (functions and values) rapidly and in a standardized manner that incorporates
the best available science. WESPAK‐SE is not a procedure for identifying which areas
may be wetlands or for delineating wetland boundaries. It does not specify mitigation
ratios or other compensation requirements, but provides information that can be vital
for doing so. WESPAK‐SE is applicable to wetlands at all elevations of Southeast
Alaska, from Yakutat south and east to the Canadian border. It addresses both tidal
and non‐tidal wetlands. Tidal wetlands are considered to include salt marshes and
other areas with abovewater vascular plants that are inundated by tidal surface water at
least once annually regardless of their salinity. WESPAK‐SE is best used to score entire
wetlands, but can also be used to score just the portion of a wetland that will be filled,
restored, or otherwise altered.
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WESPAK‐SE was funded by the Coastal Impact Assistance Program through the Alaska Department of
Commerce, Community, and Economic Development as part of Grant #10‐CIAP‐0009, “Habitat Mapping and
Analysis Project.”
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To conduct a WESPAK‐SE assessment for a particular wetland, you must visit the
wetland at least once during the growing season. You must also view aerial images and
obtain information from the Wetlands Module web site designed specifically for this
method: http://seakgis.alaska.edu/flex/wetlands/

General instructions for navigating this web site can be found by clicking on the “?”
icon in the upper right. Instructions for obtaining specific information needed to
complete the office phase of a wetland assessment can be found in the complete
WESPAK‐SE Manual.
For the most part, WESPAK‐SE does not require you to measure wetland features – only
to estimate them categorically using your observational skills and if possible, by
interviewing the landowner. As you assess a wetland using WESPAK‐SE, you fill out 3
data forms and then enter your numbers into an Excel spreadsheet. The spreadsheet
calculates the scores for your wetland’s functions and values instantly. The entire
process takes 1‐3 hours per wetland. Although reading the manual is important,
detailed instructions for filling out the forms are included on the forms themselves.
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3.0 Making the Most of Your Field Visit
Take the following with you into the field:
____ Blank data forms F and S (or T and S, if tidal), preferably printed on write‐in‐rain
paper from Appendix D (non‐tidal) or E (tidal wetlands) of the manual.
____ Data form OF, as completed previously in the office
____ Aerial images of the wetland
____ The manual
____ Hand trowel. Or, if soils are peaty, a shovel or tile probe for determining peat
depth.
____ Tape measure, or 16 marks on your shovel spaced 1 inch apart
____ Clip board, pencil, other items you’d normally take in the field
If available:
____ Wetland delineation map (if any, to verify AA and use as a base map)
____ Topographic map (can print from
____ Soils map
____ GPS, if needed to locate the wetland from a set of coordinates
Once you arrive at the wetland, take at least 15 minutes to walk around – longer for
larger wetlands. Try to visit each major vegetation type. Look for areas of both flowing
and ponded water. Walk along the upland edge. A partial list of things to hunt for as
you walk around includes the following, which are explained in the data forms and
section 4 of this guide:
In the wetland:
Channels (including ones that flow only ephemerally). Do they go into and/or out of
the wetland?
Water depth. As best you can from dry land,
estimate the depth of the water in most of
the parts of the wetland where it is present.
Flood marks. What do they indicate about
the range of surface water fluctuation?
Downed wood. Snags. Beaver evidence 

4
Proportional cover of:
 open water vs. vegetation; ponded vs. flowing water
 areas never inundated vs. inundated only seasonally vs. permanently inundated
 moss vs. herbaceous vs. shrubs vs. trees
 plant types: invasives, non‐natives, forbs, sedges, nitrogen‐fixers
 diameter classes of trees within the wetland
Types and extent of human alterations
Microtopography.
”Bare ground” includes thatch: dead plant
material no longer attached to living plants.
In this photo, the ground condition would be
classified as “>50% bare/thatch”.
Along the water edge:
 % wooded, % of water shaded in summer, % of shoreline that’s flat
 % slope, width of natural buffer
Along the upland edge:
% of edge with invasive plants, steep slope, “natural” cover

Only after spending time getting acquainted with the wetland should you start
answering the data form questions.
Before leaving the assessment site, be sure to:
___ examine soil texture and peat depth in at least 3 widely‐spaced parts of the wetland
___ check to be sure you’ve answered all required questions on the data forms
___ ask the landowner about water conditions in this wetland at other seasons

4.0 Essential Terms
To use WESPAK‐SE properly you must know the definitions of several terms as they are
used by this method. Understand that they are not necessarily defined or used in ways
you may be accustomed to using them. These terms are organized below as Concept
terms and Field Assessment terms.
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Concept Terms
Functions: What a wetland can potentially do naturally, such as store water.
Values: The “So What?” question. When a wetland performs a function, how much do
humans and other organisms care? For example, when wetlands store water (function),
we may call the value “Flood Control” if the storage of water reduces flooding damages
farther downslope.
Ecosystem Services: When a wetland functions well and the functions are highly
valued, we say it has a high level of ecosystem services (also called “natural capital”).
Indicators: Features that are useful for predicting a wetland’s functions, values, or
other attributes. Some methods call these “metrics.”
Indicator Conditions: The choice of categories of an indicator. For example, soil
texture may be coarse, silty, loamy, or organic. Land slope may be <1%, 1‐5%, or >5%.
Models: Decision rules, criteria, or equations by which information on variables and
their conditions is summarized into a score, qualitative rating, rank, index, or other
representation of an attribute.

Field Assessment Terms – Topography and Land Cover
Assessment Area (AA): An entire wetland, with boundaries based on a formal
delineation, or represented on a map or aerial image as a polygon surrounded by
upland and/or deep water. In some instances, including only part of a wetland may be
allowed. Follow rules in the Manual for delimiting the AA.
Contributing Area (CA): The drainage area, catchment area, or contributing upland
that feeds a wetland. It includes the wetland plus all areas uphill from the AA until a
ridge or topographic rise is reached, often many miles away, beyond which water
would travel in a direction that would not take it to the AA. The water does not need to
travel on the land surface; it may reach the AA slowly as shallow subsurface seepage.
Follow rules in the Manual for delimiting the CA.
HUC: Hydrologic Unit Code, a numeric identifier unique to each watershed or
subwatershed.
Watershed: A spatial unit whose lowest (outlet) point is at the head of tide and highest
point is a ridge or mountaintop, and including all lands that could drain down to the
outlet point. It can include many subwatersheds that drain only part of the watershed.
Also includes contributing areas of each of the watershed’s wetlands.
Microtopography: The irregularity or patchiness of vertical relief of >6 inches (such as
small pits, raised mounds, hummocks, boulders, upturned trees, animal burrows,
gullies, natural levees) within a wetland. Usually caused by inorganic features, such as
where living plants have created depressions or mounds (hummocks) of soil.
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Natural Land Cover: Wooded areas, peatlands, vegetated wetlands, and most other
areas of perennial cover. It includes low‐intensity timber harvest areas and clearcuts
harvested more than 10 years ago. It does not include water, glaciers, annual crops,
residential areas, golf courses, recreational fields, fields mowed >1x per year, pavement,
bare soil, rock, bare sand, or gravel or dirt roads. Natural land cover is not the same as
native vegetation. It can include areas dominated by non‐native plants if they provide
perennial cover.

Field Assessment Terms ‐ Water
Surface Water: Liquid water that is not below the ground surface, e.g., water in ponds
or streams, or under a canopy of foliage, or on top of a moss mat.
Groundwater: Water that is at any depth below the ground surface.
Flooded: Covered by surface water, at least temporarily. Synonymous with inundated.
Saturated: Soil or sediment pores filled with water but water not visible on the surface.
Ponded Water: Surface water that does not visibly flow, or flows so slowly that fine
sediment is not held in suspension.
Flowing Water. Surface water that moves with sufficient velocity that fine sediment is
held in suspension.
Open Water: Surface water that is not obscured by vegetation in aerial (ʺduckʹs eyeʺ)
view. It includes vegetation floating on the water surface or entirely submersed
beneath it. It may be flowing or ponded.
Vegetated Area: The portion of a wetland where surface water, if any, is obscured by
vegetation. Excludes areas where vegetation is floating on the water surface or entirely
submersed beneath it.
Saturated Only: Parts of a wetland that never have surface water during an average
year ‐‐ that is, except perhaps for a few hours after snowmelt or rainstorms. Often
dominated by moss and/or woody vegetation.
Seasonally Flooded Only: Parts of a wetland that are covered by surface water only
during part of a normal year, and not just for a few hours after a rainstorm or snowmelt
event.
Persistently Flooded: Parts of a wetland that are covered by surface water during the
entire growing season during most years.
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IMPORTANT: Note that the same area within a wetland can have multiple
classifications. For example, it can be open & seasonally‐flooded only & ponded. In the
list above, classes that are considered mutually exclusive are paired (i.e., are in the same
paragraph). They usually, but not always, add to 100% of the AA.

Field Assessment Terms – Vegetation
Herbaceous Vegetation: Vascular plants that are not woody, such as grasses, sedges,
forbs. Except where noted otherwise, does not include moss or plants with foliage
entirely below or floating on the water.
Woody Vegetation: Shrubs, trees, and woody vines.
Trees: Woody plants 20 feet tall or taller at the time of the assessment.
Shrubs: Woody plants shorter than 20 feet tall at the time of the assessment. In some
questions, WESPAK‐SE also specifies they be taller than 3 feet.
Emergent Vegetation: A subcategory of herbaceous vegetation. Includes only those
herbaceous plants that have surface water beneath them during most of the growing
season. Excludes plants whose foliage is entirely below or floating on the water
throughout the growing season. Examples include tall bulrush, many sedges.
Forbs: A subcategory of herbaceous vegetation, usually with extensive leaves and/or
flowers. Examples are skunk cabbage, horsetail, and wildflowers. Does not include
ferns, mosses, or grasslike plants. May or may not be emergent.
Sedges: A subcategory of herbaceous vegetation. Grasslike plants whose leaves often
have sharp edges. Includes the genus Eriophorum (cottongrass) as well as Carex and
some others.
Field Assessment Terms – Wetland Classes
As a user of WESPAK‐SE, you’ll be asked to assign your wetland AA to one of six
classes based on which one comprises the largest portion of your AA. These six classes
are thought to reflect best their differences in wetland functions as well as being the
simplest to differentiate consistently. As with nearly all classifications, many wetlands
do not fit a single class perfectly ‐‐ there is considerable “gray” between classes, and
many wetlands contain multiple classes that grade into one another gradually.
However, classifying an AA incorrectly in many cases will not drastically affect its
scores because in WESPAK‐SE, many factors other than wetland class are accounted for,
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and in some cases are given more weight, than wetland class. The following
dichotomous key may be helpful:
KEY TO SOUTHEAST ALASKA WETLAND TYPES USED BY WESPAK‐SE
1. Inundated by tide at least once annually and dominated by emergent herbaceous or
woody plants. Do not include areas of beachgrass (Leymus or Elymus mollis, also called
ryegrass) unless they are inundated at that frequency. Does not include areas that are
entirely eelgrass or seaweeds. TIDAL MARSH OR SWAMP. If not, continue to #2.
2. All or nearly all the vegetated AA is moss‐covered. If yes, go to #3. If no, go to #4.
3. More than 30% tree and/or tall shrub canopy, often hemlock or cedar. Peat depth
usually 4‐16 inches, sometimes greater. Often with skunk cabbage (at least in narrow
channels), blueberries, menziesia. Little or no open water. Not in floodplain.
Yes= FORESTED PEATLAND.
No= OPEN PEATLAND. Peat depth usually > 16 inches. Treeless, or tree‐shrub canopy
< 30%, often shore pine, leatherleaf, crowberry. Often with small (<25 sq ft) scattered
stair‐step pools with acidic, stained water. Some examples are flat bogs, floating bogs,
and sloping muskeg.
4. The source of most surface water is overbank flooding from a nearby nontidal river or
wide stream. Outside of the channel, most of AA has surface water only seasonally and
flood marks (e.g., silt or debris deposition on plants) are obvious. Soils are silt or coarser
(little or no organic soil or moss). Vegetation can be either woody or herbaceous. Often
alder, willow, devil’s club. Includes some (not all) wetlands in mapped floodplains.
FLOODPLAIN WETLAND. If not, continue to #5.
5. Near tidal waters or a glacier, but nontidal. Little or no persistent surface water
except in channels, which may be strongly downcut. Mostly herbaceous vegetation, e.g.,
silverweed, iris, Lyngbyeʹs sedge, sweetgale. Mostly within 100 miles of Glacier Bay
National Park. Resulted from uplift following isostatic rebound as a glacier receded
within recent centuries. UPLIFT MEADOW. If not, continue to #6.
6. Extensive surface water and emergent plants, e.g., sedges, burreed, pond lily,
stonewort, horsetail, marestail. Ground may or may not be moss‐covered. Soils often
muck or peat, seldom coarse unless created by excavation. Often at base of steep slopes,
or in depressions or along ponds or lakes. Often with little or no tall woody vegetation.
FEN/MARSH.
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Wetland Type: Tidal Marsh

10
Wetland Type: Forested Peatland

11
Wetland Type: Open Peatland

12
Wetland Type: Floodplain Wetland

Wetland Type: Uplift Meadow
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Wetland Type: Fen/ Marsh

14

5.0 Interpreting Your Scores
This is how the main WESPAK‐SE output for a non‐tidal assessment looks:

Specific Functions or Values:
Surface Water Storage (WS)
Stream Flow Support (SFS)
Streamwater Cooling (WC)
Streamwater Warming (WW)
Sediment & Toxicant Retention & Stabilization (SR)
Phosphorus Retention (PR)
Nitrate Removal & Retention (NR)
Carbon Sequestration (CS)
Organic Nutrient Export (OE)
Anadromous Fish Habitat (FA)
Resident & Other Fish Habitat (FR)
Aquatic Invertebrate Habitat (INV)
Amphibian Habitat (AM)
Waterbird Feeding Habitat (WBF)
Waterbird Nesting Habitat (WBN)
Songbird, Raptor, & Mammal Habitat (SBM)
Pollinator Habitat (POL)
Native Plant Habitat (PH)

Function Score

Value Score

6.54
0.00
6.85
3.42
10.00
10.00
10.00
3.66
0.00
0.00
0.00
5.20
3.44
3.58
0.00
1.64
2.81
2.67

0.00
0.00
0.00
0.00
0.56
0.42
0.63

0.00
0.00
0.72
2.61
2.50
0.00
5.00
0.00
1.11

Public Use & Recognition (PU)
Subsistence & Provisioning Services (Subsis)

4.17
0.00

Wetland Sensitivity

1.62

Wetland Ecological Condition

5.83

Wetland Stressors (higher score means more)

1.50

Summary Ratings for Grouped Functions:
HYDROLOGIC GROUP
WATER QUALITY GROUP
CARBON GROUP
FISH GROUP
AQUATIC SUPPORT
TERRESTRIAL SUPPORT
SOCIAL GROUP
WETLAND CONDITION
WETLAND RISK

6.85
10.00
3.66
0.00
5.20
2.81

6.85
10.00
0.00
5.20
2.81
4.17
5.83
1.56
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Although not shown here, you will note that the WESPAK‐SE spreadsheet file also
contains a database of scores from other wetlands that have been scored throughout
Southeast Alaska. To interpret the scores from your wetland, compare with the median,
minimum, and maximum scores of those other wetlands, function by function, as they
are reported to the right of the Scores table shown above. At a minimum, answer the
following for your wetland:
 For each function, is its Function Effectiveness score higher, lower, or about the
same as the median and range calculated from all other wetlands in the
database? By how much?
 For each function, is its Value score higher, lower, or about the same as the
median and range calculated from all other wetlands in the database?
 For the other attributes scored by WESPAK‐SE, is its score higher, lower, or
about the same as the median and range calculated from all other wetlands in the
database?
 Which functions and which values scored the highest relative to the median and
range calculated from all other wetlands in their database, and which the lowest?
 How many functions scored higher than the median for other wetlands in the
database? How many of those also had a value score (for that function) that was
higher than the regional median?
WESPAK‐SE does not explicitly tell you if a particular wetland is so important that its
alteration should be avoided, or what mitigation ratio should be applied. However, if
you prepare a narrative that summarizes the scores in the ways described above, that
will help decision‐makers make those choices in a manner that reflects a thorough,
science‐based assessment of the functions and values of your wetland.

