


Deve\op a suite of corrceptua\ rr'sders to rdentify key factors and processes
drlving existing and furure conditions within the basin *,ith regard to hydrorogy
and sedimentation, water quality, and ecosysfem processes;

Perform data gaps and uncerrainties analysis to identify the information needed
to compiete an assessmenr and modeling anarysis of the basin, including those
assessmencs and tools needed for TMDL development;

Develop model selecrion and development recommendafions fo ensure that the
chosen approach addresses the needs of at of the mode ling otrjectives;
Prepare rnonitoring recommendarions to provide a basis for data coreccion
priorirization.

1.2 Role of conceptual modeis

In thc highly complex Laguna de Santa Rosa wacershed sysrcm, predictions are only pos_sible by close examinarion of all systern componenrs- our undcrscanding of the linkagesalxong these coraponents is made tangibl. th.ough a series of sceps thar progress frorn theconceptual r.odel addressed in this report to dynarnic rnodeling sirnulations in rhe nearfuturc:

I conccprual rnoders are deveioped to iilustraie ail syste'r componenrs andrecognizcs linkages berween rhe initiai drivers (rtrerso.r), rhe inrermediare
outcorres (rcsponse componenrs or effects), and urtirnate inlpaccs (finar outcomesor artribures);

t The conceptual moders are developed in conjunction with a parailel process ofidentifying the imporrant and relevant r:
priorities to be addre ssed; 

nanagement questions and restoration

r Preliminary restoration objectives and key uncercainties are chen described, anddata gaps and inforrnation nceds are clari6ed and monicorir* ,..or-' ' .ndarions
are dcvcJoped ;

. Thc conceptuai rnodcls are used ro guide selection o{ dynamic/fully auto*raredsirnulation rnoders that arc capable of sirnurating ̂ll of th" key compone nts andlinkages that have been identif ied;
' The monitoring pran is then implemcnted to address key uncertainries, data gaps,and to provide t'e dynami. -od.l with the info.narion necessary to sirnulatcvarious lxanagement scenarios ;
t The dynarnic rnodels are then caiibrated to achieve an adequace lever ofpredicrability of ourcorn_es accordi'g to specific i,.,p.rt p".^-.ters. Modelcalibratiorr is achievcd when the ,-,-,of,.l .r, successfulry repricare a quality assuredmonirorirrg database of the targeted system (..g., t.h" t.g,r,.,");
t This final step ensures that the watershed stewards can use the model to explorevarious lxarlagernent options and that the model outcome is reasonably realisticand dependable.
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3.5 Biological diversiry

Managcmcnr qucstions rclatcd to biological diversity arc discusscd hcrc, togcther with thc

kcy unccrtaincics and data gaps that lirnit thesc discussions. To thc cxtcnt possiblc, working

hypothcscs arc providcd for each nranagcmcnt qucsciotr'

Qestion 3.5.1 \(rhat are thc ccosystcm cngincers of the

Laguna, and what arc lhcrir  
' rolcs?' What are the highcst

priority l"rabitat rcstoration targcts for improving watcr

qr.rality? How wor-rld cnhanccd riparian habitat conditions

inrprovc watcr qual i ty and thc status of bcnc6cial uses?

How docs habitat dcgradation inf lucncc bcncficial uscs,

water quality, flooding capaciry, watcr supply?

Riparian zones

Trees in riparian buffer zones can be viewed as "ecosystem engineers," as they fundamen-

tally change ecosystem function. Riparian zones could thus be viewed as 
'keystone' com-

munities. Areas where historical riparian vegetation have been lost are sure indicators of

habitat loss/degradation, negatively affecting the entire associated aquatic and terrestrial

communities. Terresrriai streamside communities are mainly impacted through the loss of

cover, foraging and nesting habitat (Pearson and Manuwal 2001). Stream habitat degrada-

tion could be in rhe form ofincreased run-off and stream bank erosion, lack of shade along

stream banks causing increased water temperatures, and loss of fish cover or spawning habi-

tat. Lack of riparian vegetation may also allow adjacent livestock to enter the water, caus-

ing bank erosion, degrading the stream bottom through rampling and the introduction of

increased nutrients inro the stream via direct and indirect input of liveslock excrement.

The loss or degradation of vegetation along streams also reduces the effectiveness of

riparian buffers to improve water quality through processing and removai of excess anthro-

pogenic nitrogen from surface and ground waters. To maintain maximum buffer effective-

ness, buffer integrity should be protected against soil compaction, loss of vegetation, and

stream incision (Mayer et a1 20A6). Restoring degraded riparian zones, and stream chan-

nels may improve nitrogen removal capacity of the stream system, making riparian buffers

a 
'best 

managemenr practice' (Mayer et al 2006). 
'While 

there is not one generic riparian

corridor rvidth to keep warer clean, stabilize banks, protect wildiife, and satisfy human

demands, generally the larger the width of vegetation, the better the impacr on ecosystem

services and biodiversiry (Kreitinger & Gardali 2007, Semlitsch and Bodie 2003, Pearson

and Manuwal 2001).

Invasivc Ludruigia sP.

Invasivc cxotic planrs can a]so acr as'ccosystcm cnginccrs,' flcgativcly impacring thc ccosys-

rcm (C;ooks 2A02\. Lscxoric invasivc plants, such as invasivc Ludwigia sp., incrcasingly takc

hold ln narive plane communirics, thcy thrcatcn nativc biodivcrsity by changing thc nativc

vcgctation structural divcrsity, oftcn complctely 
'taking 

ovcr,' no! only out-compcting na-
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tive plants and establishing an extensive and expanding mono-culture, but in the process

P€rmalrently changing the habitat structure and funccion. This process so fundamentaliy
changes rhe original narive ecosystem, causing the local exrjncrion of organisms dghtly
linked to thc original community structure and function (National Invasive Species Coun-
cil 2001)- A large Proportion of noxious invasive planrs were brought to their new range by
humans and init ial ly establ ished in disturbed sites (Mack et a1 2000).

Ke1. Unccrrainries and lJara Ciat,.s

}l.lparia* zoncs

Extant riparian arcas in thc Laguna dc Santa Rosa havc bccn mappcd in thc lowcr watcr-
shcd via acrial photo interprctation in 2000 (Laguna dc Santa Rosa: Rcsourcc Arlas and
Protcction Plan 2000), arrd rnodclcd in2006 on a warcrshcd scalc in Enhancing and Caring
for thc Laguna (Vol. II, Plarc2).In ordcr to cxpand on rhcsc basclinc cfforrs, rh. Lagurra
dc Santa Rosa Foundatiou is currcntly cngagcd in a comprchcnsivc nrapping cffort of rhc
cntirc watcrshcd using acrial photography. This cffort aims ro addrcss currcnr data gaps in
thc watcrshcd.

Invasive Ltidtuigia sp.

Som e of the factors inf uencing invasive l-udwigia sp. growrh rnay include : ciranges in hy-
drology of the Laguna, sedimentatior-r and siltation of channels and streams, and nutri-
ent loads in sedirnent and/or water column. There arc several pathways for the capturc of
nutrients by invasive I'a/pigia sp. via trirnorphic roots: foating nodes on rhe gas-filled,
rhizorxatous shoots are able to absorb nutrient from the *^r". .olu,rr,.r dircctly, whiie sub-
surface roocs take up nutrients from the sediment. Srudie s of the relative contriburio' of
each pathway towards plant vigor have not bcen complered. Prelimin ary d,atafrom a com-
plctely randomized, full faccorial growth experimenr by USDAIARS (Dr. Brcnda Grewell,
pers' cornrn.) suggest that soil nutrient loadings rrray be rnore significant in affecting early
invasive Ludwigia sp. growth (highly significant across all response variables) than nutrients
in the watcr colurnn. Continuation of this USDA/ARS research program will hkely shed
more conclusive l ight on this quesrion in the near future.

At this tit.ne the specific relationship between nurrienr loadings, habitat factors and in-
vasive Ludwigia sp. growth is still unclear, and no conclusive inferences can be drawn from
currently availablc data.

I  {ypothcses
Relationship of terrestrial and aEuticfauna to riparian habitat loss andfragtnentation. kipar-

ian zones provide foraging and nescing habitat'for migratory and residenr birds and terri-
tory and corridors for terrestrial vertebrates and invertebraces. They further provide stream
bank scruccure and reduce water temperature for aquaric fauna and flora. The size and corn-
plexity of the riparian vegetation is posirively correlated wirh the amounr of rerresrrial and
aquaric biodiversity.
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