Pl Data Analysis




So we have all this data...

now what?



Data Analysis and Interpretation

* Analyzing plant distributions
— Qualitative data (maps)
— Semi-quantitative data (frequency of occurrence)

 Analyzing changes in plant distributions

— 2 sampling events

e Chi Square analysis: Baseline & pre/post treatment
assessment

— more than 2 sampling events
e Chi Square in series, generalized linear models

* Analyzing plant communities



Qualitative data - maps



Qualitative data - maps

* Visual representation of plant community



Qualitative data - maps

* Visual representation of plant community
e Species-specific maps



Qualitative data - maps

* Visual representation of plant community
e Species-specific maps
o Spatially-informed management decisions



Qualitative data - maps
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Vegetated sites

; © sites with plants
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Eurasian Watermilfoll
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Species of Special Concern
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Sites with plants
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N Tomahawk Lake, Bayfield Co.
EWM Distribution
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N Tomahawk Lake, Bayfield Co.
EWM Distribution
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Tomahawk Lake, Bayfield Co.
EWM Distribution
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Tomahawk Lake, Bayfield Co.

Native Vegetated Sites _
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Tomahawk Lake, Bayfield Co.
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Tomahawk Lake, Bayfield Co.
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Quantitative Data?

« EWM decreased by 45% in the second
survey



Quantitative Data?

« EWM decreased by 45% in the second
survey

e 459 decrease In what of EWM



Quantitative Data?

« EWM decreased by 45% in the second
survey

e 459 decrease In what of EWM

— Acres?

— g dry weight per m2?

— Points?

— Number of nuisance areas?



Quantitative Data?

« EWM decreased by 45% in the second
survey

* 45% decrease In what of EWM
e Second survey compared to what?



Quantitative Data?

« EWM decreased by 45% in the second
survey

e 459 decrease In what of EWM

e Second survey compared to what?
— Pre-treatment year survey, similar timing?
— An earlier spring survey?
— Compared to a survey conducted in 19957



(Semi-) Quantitative data!

Frequency of occurrence

— Number of times an event occurs given a
finite number of samples

NUMERATOR: number positive hits
DENOMINATOR: total number of samples

Total number of samples??



Frequency of occurrence

Number of positive hits:

Number of points:

Frequency of occurrence =




Frequency of occurrence

Number of positive hits: 5

Number of points: 10

Frequency of occurrence =




Frequency of occurrence

Number of positive hits: 5

Number of points: 10

Lakewide

Frequency of occurrence =

0.50




Frequency of occurrence

Number of positive hits: 5

Number of points:

Frequency of occurrence =




Frequency of occurrence

Number of positive hits: 5

Number of points: 6

Littoral

Frequency of occurrence =




Frequency of occurrence

Number of positive hits: 5

Number of points: 6

Littoral

Frequency of occurrence =

0.83




Frequency of occurrence

Number of positive hits: 5

Number of points:

Frequency of occurrence =




Frequency of occurrence

Number of positive hits: 5

Number of points: 5

Vegetated

Frequency of occurrence =




Frequency of occurrence

Number of positive hits: 5

Number of points: 5

Vegetated

Frequency of occurrence =

1.00




EWM frequency of occurrence

N —p # points with EWM

D =P | akewide - total # sample points (50%)

Littoral - # points shallower than max depth of plant growth (83%)

Vegetated - # vegetated points (100%)



Aquatic Plant Survey Data

Workbook

Ea Microsoft Excel

@ ==l - o %]

File Edit Wiew Insert Format  Tools Data  Window  Help  ASAP Ukilities Tvpe a question For help -
NEHRS GRIVE % LBR-F9-0- 185 -4l @8 -offlin -[B]l7 == - A~ E
Al A fie Entry
EE. Aquatic Plant Survey Data Workbook.xls - |EI|5|
A I J K L M| N[ O P [ o | R | | 7T 1 U | v [ w e
R @b
CF
& d‘éj\ Q?Qq 2y O{‘?\
o & & e &
o \CP o s P
& ngﬁ’ o é}“ f
o W iy s
E!}\ QD \)ab h\d“ é\d{b 5
QDQ‘.\ GCJQ @?6\ a@ {?@ ,\& &’f&’
W & £ NS f ;
o & & e ' < &
& & s & et T A
@ & " < & 3 A o
M @ '29? '\@ \(\Q’ E N "..9
g & 5 S o o W
S e & ST A e N s P
0 e AP <P P e
Ent &3 & § e S N & 4
1 n ry PLEy S QF Y S SR CPL Ll i S &
| 2 |Name 1
| 3 [County 2
| 4 |WBIC 3
| &6 |Date 4
| B |Field Crew !
7] B
& 7
9| B
10 ]
[11] 0
12 1
13 2
14 13
15 14
16 15
17 16 -
4 4 » w[% READ ME % ENTRY , FIELD SHEET / BOAT SURVEY / STATS / MAX DEPTH GRAPH 4 CALCULATE FQI / |4] | vl
Draw = Lp | Adtoshapes= N w [0 O A dl 7% 8] & &'ﬁ'ﬁ'fﬁgﬂj!
Ready M




The Statistics

Total number of sites visited: Total number of sites where the boat stopped, even if much too deep to have plants.
Total number of sites with vegetation: Total number of sites where at least one plant was found
Total number of sites shallower than maximum depth of plants: Number of sites where the depth was
less than or equal to the maximum depth where plants were found.
This value is used for Frequency of occurrence at sites shallower than maximum depth of plants.
Frequency of occurrence within vegetated areas (%): Number of times a species was seen in a
vegetated area divided by the total number of vegetated sites.
Frequency of occurrence at sites shallower than maximum depth of plants: Number of times a species was seen
divided by the total number of sites shallower than maximum depth of plants
Species Richness: Total number of species collected. Does not include visual sightings.

Species Richness (including visuals): Total number of species collected including visual sightings.



&j APMstatsUWSP2009.x1s

A, B
| STATS
2 |Lake 1
3 [County
4 \WBIC
5 |[Survey Date
B INDIVIDUAL SPECIES STATS:
7 Frequency of occurrence within vegetated areas (%)
8 Frequency of occurrence at sites shallower than maximum depth of plants
> Relative Frequency (%)

10 Relative Frequency (squared)
11 Number of sites where species found
12 Average Rake Fullness
13 #visual sightings
14 present (visual or collected)
15
16 SUMMARY STATS:

———— i Total number of sites visited

T Total number of sites with vegetation

Total numher of sites shallower than maximum depth of plants

20 Frequency of occurrence at sites shallower than maximum depth of plants
21 Simpson Diversity Index
22 Maximum depth of plants (ft)**
23 Number of sites sampled using rake on Rope (R)
24 Number of sites sampled using rake on Pole (P)
25 Average number of all species per site {shallower than max depth)
26 Average number of all species per site (veg. sites only)
27 Average number of native species per site (shallower than max depth)
28 Average number of native species per site (veq. sites only)
29 Species Richness
30 Species Richness (including visuals)
31
32 **SEE "MAX DEPTH GRAPH" WORKSHEET TO CONFIRM
uq q‘ v M[% README £ ENTRY /£ FIELD SHEET / BOAT SURVEY %STATS ¢ MAXDEFTHGRAPH 7 calc|4] |




Relative frequency of occurrence

How common or rare a species Is relative
to other species

NUMERATOR: number positive hits

DENOMINATOR: sum of frequencies of all
species observed

High RFOO = dominant species



Analyzing community change

e Tomahawk Lake - 2,4-D in 2008

— Littoral frequency of occurrence 2007 — 2008
« EWM: 40% to 0 %
* Robbins’ pondweed: 35% to 25%
e Elodea: 38% to 13%

e Sandbar Lake — not treated

— Littoral frequency of occurrence 2007 — 2008
« EWM: 26% to 31%
* Robbins’pondweed: 7% to 11%
e Elodea: 35% to 31%



Tomahawk Chi Square

e Presence/Absence data
— Two outcomes — plant is present, or not
— Binomial error distribution — non-normal!

e Chi Square test

— Non-parametric

— Test difference between expected results and
actual observed results

il E[Gbsewed frequency - Exzpected frequency’®

Exzpected frequency



Tomahawk Chi Square

 Example—



Tomahawk Chi Square

« Graph frequency of occurrence
 Indicate significant changes (***)
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* Pre/Post-treatment monitoring
polygons

 |f possible — compare to controls!




Detecting change over >2 events

o Chi square analysis, pairwise

— Nested chi square analyses (caveat!)
e 2005 v. 2006
e 2006 v. 2007
e 2005 v. 2007

— More complex models
e Linear mixed models
* Time series analysis



= Predict: Given:

TREATMENT

Untreated
Chemical

T ? Mechanical

Random plot
differences

Species

Presence
Absence

Random year
differences

Generalized Linear Mixed Model
SPECIES ~ TREATMENT + YEAR + (1 | PLOT) + (YEAR | PLOT)


Presenter
Presentation Notes
GLMs necessary when errors are not normally distributed (here, error distribution of presence/absence data is binomial) and when variance is not constant (here will be an inverted U-shape.
GLMM uses a logit link function to show how the linear function of the predictor variables is related to the expected value of the response
Estimated using Maximum likelihood / Restricted ML approach


O

EWM

l l l | T 717

Untreated Chemical

Mechanical

Fitted frequency of occurrence
Q
(@))

~NOoO O~ WNE

A%

®o® G666


Presenter
Presentation Notes
Decline in EWM and mechanical plots


Diversity / Quality Indicators

Natives per vegetated point
Simpson’s diversity index
— Ranges 0 — 1; 1 = maximally diverse
FQI
— Based on conservatism value 1-10

* 1 is most likely to be in impacted systems

e 10 is most often found in pristine systems
« Mean C divided by VN

AMCI
— Like FQI but incorporates more factors


Presenter
Presentation Notes
Aquatic macrophyte community index


Making comparisons

« How Is my lake relative to:

— Wisconsin
— Wisconsin
— Wisconsin

a
a
a

Kes
Kes In my region

Kes of similar type in my region
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Analyzing plant communities

 Different species respond to
environmental conditions differently
 Analyze each species’ response curve
— Many dimensions — species/sites/environment
* Ordination — force multi-dimensional data

Into fewer dimensions that are easier to
understand
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Water Residue
Sampling

e 2.4-D residues

Enzyme-linked
Immunosorbant assay
(ELISA)

Residuals often reported
as 2,4-D acid equivalent




ELISA —for 2,4-D

Add water samples to microtiter plate

containing 2,4-D antibody
Wash plates
Add color solution

Measure color with spectrophotometer

— Quantity of 2,4-D in sample
(m
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2 4-D concentration (ppb)
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Data Analysis and Interpretation

* Analyzing plant distributions
— Qualitative data (maps)
— Semi-quantitative data (frequency of occurrence)

 Analyzing changes in plant distributions

— 2 sampling events

e Chi Square analysis: Baseline & pre/post treatment
assessment

— more than 2 sampling events
e Chi Square in series, generalized linear models

* Analyzing plant communities



Tools

Making Maps
Aquatic Plant Survey Data Workbook

— Datasheets, Data Entry, Stats, MDC check,
QI calculation

Pre/Post Treatment Guidance
Chi Square Workbook




Free Map Making Software
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WISCONSIN
DEPT. OF NATURAL RESOURCES

Kemps Bay

WBIC 1542700

T39N RO6E S25

21 acres /8.6 ha

114 Sampling Points

27m between Points

Site1: Lat. 45.84273888
Long. -89.67876252

0 0.2 Kilometers




Freeware for map making

« SAGA
 MapWindow
e GRASS



Map making ideas

« Use to display different species
 |dentify invasive locations



Vegetated sites
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Actual Area Covered: 38.72 acres
Actual Percent Covered: 69.97%
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Centour Innavations is not liable ta you for any indirect, exemplary, censequential,
incidental or punitive damages, including lost profits, related to use of this report
even if Contour Innovations has besn advised of the pessibility of such damages.
The gathering party shall be solely responszible for their own user uploads, manual
data point inserts, ancillary research data, and submissions and the consequences
of posting or publishing them. This report has been created for ressarch purposes
only. Not for commarcial uss or resale.

Keyword Definitions

BV - Biovolume - Refers to the percentage of the water column taken up by vegetation.

PAC - Percent Area Covered - Refers to the overall surface area that has vegetation growing.
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Merriam-Webster Defines resilience as an ability to recover from or adjust easily to
misfortune or change. Eminent University of Wisconsin-Madison Ecologist Dr.
Steve Carpenter further adds that resilience is the ability for a system to withstand
a “shock” without losing its basic fanetions,

Resilience s a relatively easy concept to understand, but it can be difficult to
measure in lakes without menitoring subtle changes over time. This stresses the
importance of leng-term monitering and being on guard for new changes to water
quality, aquatic plants, and fish. Volunteer networks and agencies across the
country are making great strides in monitoring water quality by dropping a diskin
the water and scooping up some water and sending it to alab for analysis. In
essence, taking the lake’s "blood” sample. Indeed, water quality samples can be very
telling. But what is happening to the rest of the lake "body™? How is it changing in
relation toits liquid diet of runoff or medication to treat invasive species?
Unfortunately, until now, natural resource agencies, lake managers, and volunteers
have not had the capabilities to objectively and efficiently assess these changes
without time-intensive, coarse surveys of vegetation cover.

Your body’s immune system is the engine of resilience. When your immune system
becomes compromised, you become vulnerable to a wide range of ailments that
may not be a threat to someone with a healthy immune system. The same goes for
lakes. In the glaciated region of the Upper Midwestern US and Canada, healthy
lakes are those that have intact watersheds where the hydrologic cycleisin
balance. Without going into great depth, keeping water where it falls (or atleast
slowing it down, goes along way in keeping the hydrologic eycle in balance).
Healthy glacial lakes also have clear water, a diverse assemblage of native aquatic
plants, and balanced fish communities. When humans or the environment alter any
one of these components, the lake must adjust in order to compensate for those
alterations and remain in a healthy state. The ability of the lake to do so is this
concept of resilience (Figure 1).

Healthy lake:
“good” resilience




Other options: USACOE

Software and user’s
manual may be downloaded by clicking on Technology
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