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Functional Wetland Restoration: An Ecosystem Approach

lntroduction

Functional wetland restoration is the culmination
of  more  th rn  u  L lec lde  o fue t land mi t ig r t ion  re -
tivity, which has progressed from scattered wet
luntl creation projectr t,.r lrrge-.cale restoration
efforts integrated with and directed at improving
ecosystem function. This paper presents a brief
history of wetland mitigation and discusses the
evolution offunctional wetland restoration in the
context ofa regulatory tiamework. This paperalso
provides descriptions of the tools that have been
developed specifically to support the move to-
wards functional restoration, including a
hydrogeomorphic wetland classification system
(HGM) based on geomorphic setting and hydro-
logic regime, and an associated functional assess-
ment methodology. The hydrogeomorphic func-
tional assessment methodology cunently under
development is briefly described along with a
discussion of the use of reference sites. The pa-
per concludes with a discussion of additional el
ements to consider to successfully restore eco-
system function, including the need to include
areas beyond the boundaries of jurisdictional
wetlands. and the rationale for conducting land-
scape and ecosystem-level evaiuations.
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Background

Most regulations governing wetlands protection
requ i re  compen\a lo r1  mi t ig r t ion  when imprc t .
to wetlands result in lost acreage orlunction. Local
regulations have olten fbcused mitigation effofts
on in-kind (i.e., replacing a forested, scrub-shrub
or emergent vegetation community with a simi
lar community) and on site wetland acreage re-
placement. Mitigation requirements were often
fulfilled by wetland creation projects requiring
extensive earlhwork and hydrologic controls to
deliver and maintain water levels. Eftbrts to ad
dress wetland functions in mitigation design were
fiamed in the context of engineered or constructed
\\,'etlands. Functions such as flood storage, deten-
tion time, and water quality improvement were
selected, and mitigation designs often produced
systems that looked like naturalized storinwater
detention or water quality treatment ponds. Wct-
land mitigation projects emphasized a few spe-
citic functions which could be easily assessed by
measuring basin characteristics such as the size of
the wetland, depth of storage, and inlet and outlet
conditions. Wetland plant community establishment
was often a matter of comnercial availability. or
even sometimes more a horticultural proposition



rcflectin-q what the site could support rather than
a natural assemblage of species.

"No net loss of wetlands" has gcncrally been
measured on an acrcage basis, $'ith dillerent ra
tios of mitigation area to impact area established
for wetlands ratcd with svstems adopted by regu
latory agencies. Wetland rating systems. based
on a generalized functional assessnent, provide
a way of assigning a value to different wetlands
h i r . e d  o n . r i t e r i a  r u c h  a . : i z c .  r c g t ' l a l i r e  t , ' m -
plexity, habitat diversity. and water storage or treat
ment capabilities. Highly rated wetlands require
larger nlitigation ratios as compensation for wet
land losses. The rationale behind the compensa
t ion  ru t io .  i .  lh r t  complex  s ) . lemr  mkc m, ' re  t in  re
to dcvclop, therelbre a greater number of mitiga-
tion acres is required to account fbr the time lag
belbrc the mitigation wetlands can provide the
functions lost due to impact. ln part! conrpensa-
tion ratios also ref'lect the degree of ceftainty we
have about our ability to replicate the complex-
ity and lunctions of highly rated wetlands.

Early mitigation efforts rcsulted in many un-
succcssful projects that contributed little to over-
all wetland and ecosystem function. Created wet-
l rnd '  o l j cn  .u l ' l e reL l  I ro rn  lac l '  o f  appropr ia te
hydrology. soils, and plantings. and also lacked
connections to large. tunctioning ecosystems. ln
addition. the isolation of rnany early mitigation
projects resulted in a pieceneal replacement of
wctlands that did little to mitigate the cumulative
effects of scattered wetland losses.

Restoration has several advantages over wet-
land creation becausc some of the elements of a
tunctioning wetland (for examplc, soils or hydrol-
ogy) are already in place, and the restoration site
is often pan of a larger system. The regulatory
requirement fol on-site mitigation otien resulted
in poor mitigation planning because the condi-
tions 1br restoration were either not available or
were less than optimal. Where environmentally
preferable. off site mitigation has became more
acceptable due to oppofiunities for connection to
larger, functioning systems, and the greater po-
tential for restoration ol wetland f'unction through
careful s ite selgction.

Wetland Functional Assessment

At the same tine attention was focused on im-
proving the quality of mitigation projects, efforts
were underway to devclop better methods of as

sessing wetland lunctions. The first step towards
creating a new tunctional assessment methodol-
, 'g )  t \ r !  lo  de \e lop  a  \ \e l land  c la : \ i l i cu t i ! ,n  . ) \ -
tem based on physical and landsci,tpe character
istics. Research sponsored by the U.S. Army Corps
of Engineers resulted in the Hydrogeomorphic
(HGM) classilication for wetlands (Brinson. 1993).
which identif ies wetland types based on their
geomolphic sctting and hydrologic regime. Be-
cause the HGM classification idcntifies v"'etland
types by their position in the landscape as op-
posed to vegetation cover. HGM provides the
opportunity to relate specific categodes of wet-
land lunction to specific typcs of wetlands.

In a second phase ofresearch. the HGM func-
tional assessment mcthodology (Brinson et al.
1994, Smith 1993) fbcuses on the relationship
bctween wetland tunctions and the hydrologic and
geornorphic controls afforded by the surround-
ing landscape setting. [t uses functional indica
tors both to represent categories ofwetland func-
tio[, and to describe the characteristics and
processes of the different wetland types. Because
the HGM wetland classification is landscape-based.
an HGM tunctional assessment has to be devel-
oped for each geomorphic region. The goal of an
HGM functional assessment is to deflne the spe
cific categories ofwetland tunction associated with
a given wetland type (i.e., not all wetlands per
form the same functions), as well as the average
and range of values expected for the individual
tunctional indicators. The variability and mean
values for indicators ofspecific wetland function(s)
are different for similar wetland types in differ-
ent regions. Efforts are curently underway to
regionalize the application of the HGM assess
ment in Washington State and in other pans of
the country.

The application of the HGM classification
system and associated tunctional assessmcnt
methodobgy in the wetland regulatory framework
is twofbid. First, as a descriptive tool, wetlands
can be described and impacts can be assessed
relative to a set of commonly agreed upon tunc-
tional indicators. Second. as a measurement tool,
the adequacy of mitigation for functional losses
can be evaluated by neasuring differences be-
tween the pre- and post-project conditions ofboth
lhe  impac l  and mi t iga t ion : i tes .  ln  as .e . r in !  an
individual site. either impact or mitigation, a func-
tional profile is consffucted using site-specitic
measulements or estimates of functional indicators
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ti)r pcninent functions such as hydrology. r,atel
quality, bjogeechemistry. pllnt communjties, and
fish and wildlife habitat. Measuremcnt oflhe l'unc
tional losses or gains due toprcposed actions (eithcr
impact or mitigation). requires assessing the sane
luncli l 'ni l l  inJi(JIt 'r. r l r \cries ol releren,. e sit. r.
The refcrcnce sites should exhibit thc same
hydrogeomoryhic chi,facteristics as the project site
and should ref'lect a range of conditions tiom
degradcd (or early seml) to pristine (or latc seral)
with several sites in bctween to constmct r iunc-
tionll gradient against which thc nlagnitude of
impact or mitigation actionscan be measured. Once
an appropriate suite ofrvetland firnctions has been
idcntif ied and specitic functional indicators have
been agreed upon. the usc of leference sites al-
lows evaluation of individual sites 1br the potcn-
l ia i  lunc t ion ! l l  g r in  reh ic r lb le  f ronr  re . lo r i l l i un
actions. Conditions in the higher t'unctioning ref
erence sites also guidc thc development ofresto-
ration design criteda ald can provide measurable
performance standards fbr indiviclual nitigation
actions.

Functional Restoration

Rerrora t ion  i .  l i rnLLnrentu l l ;  un  in te l rcn t io r  in
the projectcd rccoVery rate of a given site. Func-
tional restoration undertakes actions :rt fie indi
vidual site level that are intcgraled with ecosys-
tem tunction at thc landscape level. While HGM
has thc potential to describe individual wetlands
in the context of largcr ecosl,stem processes and
f'unctions, at this time adclit ional landscape and
ecosystem rnalysis would be required tbr this levcl
o l  i r . : c . :n rcn l .  Pro jec t ing  u  p , ' . i t i r t  o r  r tegr t i re
trend in ecosystem function rcsults in a determi-
nation of the natural recovery rate of a site and
depends to a large extent on conditions in the
surounding $atershed and on expected luture
conditions based on current and proposed land
managenlent practiccs. Therefore, in addition to
the HGM assessment of iI l lmedilte on-sile coD
rlrt l l 'n.. dc \ 'a1at; ',t , Iuncli, rn!l rc.l, 'rJl i n rcqtlu e\
broader landscape and ecosystem levels ofanalysis.

A landscapelevel analysis focuses oo the con-
ditions in the landscape sunounding thc impact.
mitigation, and refercnce sites, and considers the
ct' l 'ecl of histodc, curent. and proposed land
management practiccs on the individual lunctional
indicators. Forcxample, alandscapeJevel analysis
would evaluate the ellects ol grazin-u or forest
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practices on sitcs wilh similar charactedstics. but
$  i rh  L l i f l c rcn l  l c rc ls  o l  lu t tJ  mi rn i r !e rncn l  i rc t i \ r -
ties in the su rounding landscape. Landscape anal-v-
sis also results in an evaluation of a site's capac
ity for rccovery given the conditions in the
surounding landscape. The Wtrshinglon Water
shed Assessment Protocol (WAP) is an example
of a systematic method for conducting a l irnd-
scape-level analysis lbcusing primarily on thc
physical processes in a basin (Waslington For
cst Practices Board. 19951. WAP evaluatcs thc
conclit ion of a basin by assessing hil lslope stabil-
it). hydrology, riparian condition. and thc com-
bined eftects of orgrnic and inorganic inputs on
flsheries habitat and strean ch!.nnel condition.
Walcrshed assessment provides a process-drivcn
assessment of the condition of a basin dorln to
thc lcvel ol an individual stream reach. In adcli-
t ion to identi lying conslraints on land manrge-
mcnlpractices. itcan be usetul in identityin-q critical
preservlrtion and restoration opportunities. un
dcr . r . rnL l ing  lh r  c t ,n l ro l  Ih f l  hunran r .  t i \  i t i e r  c \ -
en on the distufbance regimes of rn ecosystcrl
allo$,s proiections rbout expccted future condi
t ions .

From aD ecosysten perspective, the infbrma-
tion from a lanclscape analysis provides a basis
tirr understanding the processes contributing to
the pattem al]d structure in the landscape. Eco
system irnalysis addrcsses the larger issues of
biodiversity. connectivity, Iarge-scale u'i ldl it 'e
considerations, and patch dynamics. Ecosysteln
goals that have been forrnalized into comprehcn-
sive land mana-{cmcnt plans help prioritize spe-
cif ic ecosystem functions and provide guiclancc
for site selection for restoration. The combina
tion of site-level. landscape, and ecosystem as
sessmcnts compdses a broad ecosystem approach
u i th  d i re .  t  rpp l i c rh i l i l \  1 , ,  l ' unc l i t ,nd l  rs : lo r l l i o r ) .
Functional restoration results from evaluating
interactions between the pafts ofa basin, and iden
titying prescriptive actions to protect or restore
thr: integrit.v of the basin as a whole.

Summary

In addition to providing a netric for wetland func
tion for regulatory pulposes, the HGM functional
assessment cvaluates a broad suite of u'etland
functions such that specific goals tirr functional
restoration can be establ ished. ln addition to HGM.
an evirluation of broader landscape and ecosys-



tem-level l 'unctions help\ localc where the mest
lunctioDal gain can bc achieved and maintained.
Although rcgulation is concerncd uith iurisdic-
t i , - rnu l  r rc t l r rnJ . .  rn , ' ' t  loca l  o rd inun ic r  requ i t<
hr r l le rs  u lFn ;  s l f ( ln r \  rnL l  uc l l rnd .  in  rec , rsn i -
tion that ecosystcm function extends bcyond the
imnedirte $'c11and boundary l i l  irtclude the
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