The Spatial Structure of a Bohemian Knotweed
(Polygonum x bohemicum) Infestation on the
Hoh River, Washington, USA — An Assessment
of Spatial Data

Dan Campbell, National Park Service
Todd Neel, National Park Service
Jill Silver, 10,000 Years Institute il

& o . s = S e ; 3 North Coast Cascades Network =
i ., = -~ Exotlc Plant Management Team -
= “ > - :




Hoh River

e 25 miles — OLYM
30 miles — to coast

* SPEcies
- pull trout (T&E)
- 7 salmon runs

s 76% of precipitation
fram Oct. - April
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. 1998 i smgle plant at RM 29 5

» 1999 — winter flood event moved material
downstream

» 2002 — first survey (9,600 stems)

* 2003 — survey & treatment ,58 ste)




Mf—loh Rwer Knotweed

!

AN

] . 2004 the entlre rlver corrldor from RM 29 5to the mouth )
o was mapped and treated.

. » Treatments consisted of stem injection, foliar application,
and a comblnatlon of injection & follar spray




Hohi River Knotweed Treatment History

» 2003-2005; treated 3,126 plants [39,581 stems]

1 2-10 11-50 51-200 >200
stem count class







General Question

IHow: useful are eur spatial data?

GIS analysis?

adeguately capture what we want to know?

1D LIKE TO KICK
OFF THE PROJECT
BY ASSIGNING
BLAME FOR ITS
EVENTUAL FAILURE.




s\\Vipat-are: therspatialidistikhutien pateliis ol
KIBIWEEd plantsieVer ime?

s At What spatialiscales dees kneiveed clusienng
OCCUN?

s\\\Vipat are: thertemporal and spatal relatiensnips
BEWVEEN KIBIWEEd FAaMmELS ane parent planis?



sillimited siuay te 20038 2004, and 2005 data
colleciedin the UPREN reachi o the: Iniestation:
- MESt thereughly: & consistently suiveyed area
- planis\wellrestianlished
- 18 km (11 river miles)

sl [Dataase fieldieipterest: kneiweed growiEiemHn
- [amet;, Genet; o clister



Growth-forms

cluster















What are the spatial distribution patterns
off knotweed plants?




Nearest Neighbor Analysis of GPS Points
# of Neighbors
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Nearest Neighbor Analysis of GPS Points
Py Growth-ferm
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At what spatial scales dees knotweed
clustering eccur?

What are the temporal and spatial relationships
petween growth-forms?
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VI Eunction

- Moadification ofi Ripley’'s A Function

» Jlests for spatial autocorrelation simultaneously.
across spatial scales [100m radius, Sm Increments]

» Does not assume spatial homogeneity; null hypothesis
IS not complete spatial randemness, but rather a
random distribution based on the heterogeneous
distribution of test points; Monte Carlo simulations are
used to develop confidence intervals
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VI Function Results

M Function Results by Year Within Each Growth-form Class.
Growth-form

ramet 20m, M=1.33 60m, M= 1.69 45m, M= 3.77

genet 45m, M=1.71 50m, M=1.25 40m, M= 2.69

cluster 15m, M= 1.68 30m, M= 1.58 20m, M=4.12




VI Function Results

M Function Results by Year For Growth-forms in Other Neighborhoods.

Growth-form Neighborhood

genet 40m, M=1.33 35m, M=1.05

cluster 45m , M=1.27 35m, M=1.15

cluster 40m, M=1.20 30m, M=1.23

40m, M=2.99

45m, M= 3.30

15m, M= 2.16




Growih-ferm — Neighbor Relatienships

Growth-form Neighbor Distances.

number of mean number max. number mean neighbor
pairing interactions of neighbors of neighbors distance (m)

genet - ramet

cluster - ramet

cluster - genet




Summary

s iKnoweed peintsiclustered by Vear: Colehorales field
ERSENAleRS tHat streamichiannel migraten plays a
S{gnificant relenn diIstipuen PaLErnSs.

i Spatialiscalesithat capitired maximuni deRsSIles
Vared yeaEieRyearWithiin growii=ieinl CIaSSES:.



Summary

stViean number el ramels areune GENELS anaiCIUSIESS
decreased. HeWever, mean distance BEWEEn these
greowin=iermsWas relatively constant:.

s e average nearest nelghbelr distance steadily,
Inereased ireny 20038 - 2005;, HeweVver, the Incidence
eff Signiiicant spatialfclusiernng SUggests; tnat the
INCrease Was diven mere kY. the spatialf Segregation
Off KNeIWEEM  NEIJNBEINEEES:, thanindiVidbal plants;
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sthreatments
s knetweed mainRtzined spaizl asseciatiens
sidistilutien ReavilyARiiuEncea By .. 72

siData ARalysis
sG|S & Spatial stalsStics: are pewerul ioels
—[Drandiguantuiy - hiddenrelaiensnhips
~ e Wan/ el castial tuse ol statistical procedures




S

o

.‘ L]
*'.--.- e

Acknowledgements

Jill Silver, 10,000 Years Institute; Todd Neel, NPS
Hoh knotweed crew; Bob Howell, Martin Hutten

Olympic Peninsula Knotweed Working Group
Clallam Co. NWB

Jefferson Co. NWB

NPS

USFS

Quileute Nation

Makah Nation

Jamestown S’Klallam Tribe

10,000 Years Institute







Spatial Analysis Software

ArcGIS — point distance

http://www.esri.com/software/arcgis/index.html

CrimeStat lll — nearest neighbor analysis

CrimeStat Ill: A Spatial Statistics Program for the Analysis of Crime Incident Locations.
Ned Levine & Associates, Houston, TX, and the National Institute of Justice,
Washington, DC, November 2004.

http://www.icpsr.umich.edu/NACJD/crimestat.html/

Ripley — M function

Marcon, E., Puech, F., 2003. "Evaluating the Geographic Concentration of Industries
Using Distance-Based Methods", Journal of Economic Geography, 3:4, 409-428.

http://e.marcon.free.fr/download/MeasuresOfTheGeographicConcentrationOfIndustries-
ImprovingDistanceBasedMethods.pdf

http://e.marcon.free.fr/Ripley



