‘ Question?

= What are the factors that affect the growth of
Invasive species?

= What areas of Forest Park are at the greatest risk?

= How does the risk map compare to observations in
the field?




Methodology

MCE Risk Model
Identified the factors that pertain to invasive species propagation
Created datasets of each of the factors
Standardized using Idrisi Andes FUZZY function
Weighted factors using Analytic Hierarchy Process
Combined factors using Raster Calculator to produce risk map
Compared risk maps to field observation to test accuracy

CAUTION

Himalayan Blackberry English Ivy

Rubus discolor Hedera helix
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Data Acquisition

LIiDAR (First Return and Bare Earth): City of
Portland

Soils: NRCS

Tax lots and Park: RLIS

Solar Exposure (The Process)

A couple of questions:

How do you begin to build a map of solar exposure?

How do you build an incredibly accurate map of solar exposure?

LIDAR




In its most basic form, LiDAR Data are points (data clouds)
Cross Section of LIDAR points d/s of Deer Creek

*Source: watershed sciences

Ponderosa Pine and Juniper

Multiple Laser Returns
are Apparent

Second Return

uonelsuad

Forth Return
Ground Points

*Source: watershed sciences

bare earth LIiDAR data. Dam on Clackamas River near Estacada, OR.




*Source: watershed sciences

F.-Highest Hit LiDAR

Dam on Clackamas River near Estacada, OR. First Return LiDAR data.

First Return DEM




Bare Earth DEM

B Raster Calculator (a3
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FH = ([D8M_Lidar img] - [DEM_Lidar img]|
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By subtracting the Ground Model from the
First Return, you end up with a flat surface
depicting the feature height of any given
surface.




Feature Height:
Vertical exaggeration = 10




What's Next?

Next we want to determine the how varied our feature data is and we want
to begin to build a map of places that have the same feature height, as well a
map of the most varied feature height.

Why? Because we are assuming that tree height and variability are
related to solar exposure.

Relative Tree Sizes

Small Trees Medium Trees Large Trees
To 20 feet 20-40 feet 40 feet or more

Ilusiration Copyright & Reber: O'Brien

Focal Mean

F_mean = FOCALMEAN s
([FH], CIRCLE, 4, NODATA) .




Verification?

It's all in the buildings

oS
Places of - .. 4
varied height "

FocalSTD

F_STD = FOCALSTD

([FH], CIRCLE, 4, NODATA) é‘;&‘
e
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Verification?

Again... in the buildings

Then, Reclassification

Why?

«Data is too spread out (stretched 0-N). It needs to be aggregated

(i.e. broken down into smaller, manageable classes)

Focal Mean

Places of similar height

Low

Low-
medium

Medium-
high

High

Focal STD
Places of

varied height

Low

Low-
medium

Medium-
high

High
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Focal STD

F_std_r4

Legend
s
Il -
I :
s

Focal STD

13



Focal mean
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From here we can export 16 different classes based on mean
height and varying height
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Solar Exposure Data Collection
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| Slope

slope_deg
Value
High : 89.243

21



' Soil Permeability
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‘ Distance to Houses

‘ Rescaling the Data

= Datasets rescaled to values between 0 and 1.

= O=Low Risk, 1=High Risk
= Used Reclass and FUZZY

English Ivy Himalayan B-berry
Solar Exposure : Solar Exposure :
a =100% ¢ =100%
b =0% d=0%
Trails: 0 or 1 reclass
Trails: 0 or 1 reclass Houses: ¢ = 300ft
d =% mile
Houses: ¢ = 300ft Slope: a=0°
d =% mile b =45°
c=70°
d =90°

‘Plant X’
Solar Exposure :
¢ =100%
d =90%
Trails: O or 1 reclass
Slope: a = 25°
b =40°
c=60°
d=75°

Aspect: N=1ESW=0
Soil Permeability:
a=Low
b = High
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‘ Fuzzy Example

house one

Houses: ¢ = 300ft
d =% mile

Convert Raster to ASCII

Import ASCII to IDRISI raster
Perform FUZZY

Export FUZZY data to ESRI format
Define Projection in ArcMap

P ——
~
bc.d abe
ﬂ/ a
B =
a /\“ a a

a = membership rises above
b = membership becomes 1
¢ = membership falls below 1
d = membership becomes 0

o]

Analytic Hierarchy Process (AHP)
(Saaty 1980)

Pairwise comparisons:

How important is A relative
ta B2

Preference index
assigned

To determine the

Equally important

1

weights for A, B, C

Modsratsly mors important

Strengly mors important

Wery strongly mors important

3
5
T

Ovarwhalmingly mora
important

L]

Geometric mean

Weight

(1*5*9)"* = 3.5569

0.751

(1/5*1*3)"7 = 0.8434

0.178

(1/9*1/3*1)13 = 0.3333

0.071

A | B | C [|Criterion
1 519 A
B |15] 1 3 B
C |11z c
Sum

4.7337

1
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‘Analytical Hierarchy Process Factor Weights

Rubus Hedera
Discolor geometric helix geometric
BERRY sun trails houses slope mean vy sun trails houses | mean
Solar Ex 1.000 3.000 9.000 7.000 3.707793 0.597639 Solar
Trails 0.333 1.000 5.000 5.000 1.699044 0.27386 Ex 1.000 5.000 0.200 1| 0234411
Houses 0111 | 0200 | 1000| 1000 | 0386097 | 0062233 | |lus | 0200 | 1000 | 0.200 | 0341995 | 0080167
Slope 0143 | 0200 1.000 1000 | 0411134 | 0066268 | |HouSes | 5000 | 5000 | 1.000 | 2924018 | 0.685422
5.004068 1 4.266013 1
geometric
X sun trail Permeability | slope aspect mean
Solar Ex 1.000 | 7.000 5.000 [ 9.000 1.000 3.159818 0.503293
Trail 0.143 | 1.000 0.200 | 7.000 0.333 0.581811 0.09267
Permeability 0.200 | 0.200 1.000 | 3.000 5.000 0.90288 0.14381
Slope 0.111 | 0.143 0.333 | 1.000 0.200 0.254047 0.040464
Aspect 1.000 | 5.000 0.200 | 5.000 1.000 1.37973 0.219762
6.278286 1

Value
P High : 0.931327

. Low

: 0.202946

EﬁgﬁSh IV'Y (Hedera Helix )

Ivy = ([trail_r_prj] *0.080167) +
([sun_i_lin.rst] * 0.234411) + ([h_di2_ib.rst]

materssquan

*0.685422)

oy percentage Cell_count

low 4761 11026514 196 4761
low-medium 5945 2745088 964 1185
medum 69.75 2383972 291 1029
medumn-high 80.4 agnnam 1029
high 100,00 AETMOS TS 1996
tetal 23163353 100

9213504 66
229524399
1333304 46
1993304 46
JWEETES 63

19367513.19
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Berry = ([sun_i_lin.rst] * 0.597639) +
([trail_r_prj] * 0.27386) + ([h_di2_ib.rst] *
0.062233) + ([slope_c] * 0.066268)

percentage countceils materssquan
2128 11000065 599 4761 92225404T
low-mnediu 3803  METIAEN 1476 I85R493 53

e 57.95 4615227 320 1992 383851784
- TOEG 29913 TTI 1291 250106076
high 10000 6751967 415 914 5545500 51

23165975 100 19373050.03

Value
. High : 0.937003

. Low : 0.0556435

Plant X

plantx = ([nth_add2] * 0.219762) + ([perm_x.img] * 0.14381) +
([slope_x.rst] * 0.040464) + ([sun_x] * 0.503293) +
([trail_r_prj] * 0.09267)

Value
P High : 0,999993

.Low:o
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‘ Observed

Percent Cover
O 0%

O 1-49%
Q 50-100%

Value
. High : 0.937003

Value
P High : 0.991327

. Low : 0.202946
. Low : 0.0556435

‘ Stats

Himalayan Blackberry = English lvy

u
Descriptive Statistics
Mean Std. Deviation N
English_lvy 16512 86969 43
Risk_Factor_lvy 6216 15044 43
Correlations Correlations.
Risk_Factor_ Risk_Factor_
Blackberry Bemy English_Ivy vy
Hlackbarry Faarson Comalabon 1 4 English_Ivy Pearson Correlation 1 765+
Sig (2-tailed) 024 Sig. (2-ailed) 000
N 43 43 N 43 43
Risk_Factor_Derry  Pearaon Comrslation S 1 Risk_Factor_lvy ~ Pearson Correlation 765~ 1
Sig (2-tailed) 024 Sig. (2-ailed) 000
N 43 43 N 43 43
**. Correlation is significant atthe 0.01 level (2-ailed).

*, Cormalation is SIgnificant at the 0.0 level (2-tailed).




What the model says G

p\See

Displays the relative risk suitability of the modeled
invasive species throughout Forest Park

Can be used to maximize efficiency of identification and
removal

What the model doesn't say

The location of the invasive species at present

[ imitations

We would like to have taken more samples in the
field

LIDAR data Azimuth
Knowledge of vegetation
Files size of all data and analysis time

Time of presentation (total hours of research and
analysis completed, 160+)

Power outage CH469
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‘ Sources

= Soll, Jonathan. Controlling Himalayan Blackberry in the Pacific Northwest. The Nature
Conservancy. March 3, 2004.

= Portland Parks and Recreation. Forest Park lvy Removal. Newsletter.

= Maas-Hebner, Kathy. Himalayan Blackberry: An Invader of Degraded Areas. Oregon State
University. Published in Watershed Connections. Winter 2006.

= Beaulieu, David. English Ivy Plants.
http://landscaping.about.com/od/groundcovervinesl/p/english_ivy.htm.

= lvy Removal Project. Wanted: Dead Ivy! Info Pamphlet.

= Sequoia and Kings Canyon National Parks. Invasive Non-native Plants, 2003.
http://www.nps.gov/archive/seki/snrm/nnp/htmi/badrudi.htm.

= Swearingen, Jil M. English Ivy. Plant Conservation Alliance- Alien Plant Fact Sheet, National Park
Service, 2006. http://www.nps.gov/plants/ALIEN/fact/hehel.htm.
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