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Mapping the Changing Honeybee Insecticide Threat Landscape

Introduction:

For many plants, pollination is necessary for their growth and
reproduction. Among species which perform this valuable
service, Honeybees are some of the most prevalent and widely
used, especially in large-scale agricultural operations. In light of
their valuable pollination services, large observed declines in
their populations are especially worrying. Land cover changes,
agricultural intensification, parasites, and pesticide use are
thought to be main drivers of this decline, though the exact
extent of their impacts are yet to be determined. The purpose
of this project is to determine the threat landscape posed by
pesticide usage, as a way to identify areas where Honeybees
may be particularly vulnerable.

Methods:

- Publicly available USDA Data used for county-level pesticide
application weights from 2005 and 2010

- Application weights cross-referenced with EPA Ecotox studies
of each pesticide on Honeybees to quantify the number of
applied toxic doses of each substance

- Sum of applied toxic doses per county then normalized by
county size and plotted using ggplot in R (Figures 2, 3)

- Measuring applied toxic doses gives a better sense of
pesticide threat than just looking at application weights
alone

- Observing the ratio of applied toxic doses in 2010 to 2005
shows the proportional change in insecticide threat (Figure
1)

- Graphs are displayed in a logarithmic scale to show the full
breadth of distributions

- Gray counties = no data

Discussion:

- Gaps in available application data (i.e. Louisiana) could
obfuscate important trends

- Limited Ecotox studies on Honeybees means that some
pesticides do not have appropriate toxicity data for this study
and could not be considered

- Additional study needed to determine whether toxic dose
changes are the result of agricultural
intensification/deintensification or use of different pesticides

Figure 1: County-level toxic load ratio from 2005 to 2010. Each
successive value represents one order-of-magnitude change.

Log10 Averaged Applied Toxic Doses

Figure 2: County-level toxic load applications,
2005. Each successive value represents one
order-of-magnitude change.

Log10 Averaged Applied Toxic Doses
|

Alex Low
NRC 585

Results:

Overall patchy distribution of toxic
doses

Comparatively high toxic doses in
Pacific Northwest, North and
South Dakota, Heartland, and
parts of the South

Comparatively low toxic doses in
desert regions like Arizona,
Nevada, and West Texas

Heavily urbanized regions did not
seem to have lower toxic dose
applications than average

Most counties stayed relatively
consistent in toxic dose
applications over the 5 year
period

Large toxic load increases in
Arizona, Southern Florida, and
select counties in the Heartlands
and Pacific Northwest

Large toxic load decreases in
northeastern Texas and select
parts of the South and Midwest
Large toxic doses in North and
South Dakota are especially
problematic, as they are
commonly used as wintering
grounds for managed Honeybees
Though the pesticide landscape
has remained consistent for the
most part, major changes in
particular regions may call for
direct preventative measures
from state and county officials.

Figure 3: County-level toxic dose applications,
2010. Each successive value represents one
order-of-magnitude change.




Mapping Household Income Distribution in Hampden County, Massachusetts:
Inequality and Clustering from a visual standpoint

Alvaro J. Castro Rivadeneira
NRC 585 - Intro to GIS

Household income is

< Springfield is the poorest city in
Massachusetts, with over 25% of the
. . L ° °
population below the poverty line, yet it is I t d h t b b
currounded by wealthy towns. ciustereda in wnite, suburpan
METHODS
1. Dataand maps were all obtained from the
US Census Bureau
2. Numerical estimates were drawn from the
American Community Survey 5-year
estimates for 2019

towns around Springfield

Moran’s |

Clustering within Census
Tract

Opersed Random. pr—

Grven the 2+ ess than 1%

core of the
pattern could b the resitof random chance.

Global Moran's I Summary
Moran's Index: 0520105
Expected Index: -0.009804
Variance: 0.002080

Data and statistical analyses were
conducted with ArcMap 10.8.1

RESULTS

Contrast/inequality is most evident in
comparing Springfield and Longmeadow -

Median Household Income in Hampden County, MA
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z-score:

p-value:
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Dataset Information

Input Feature Class:
Input Field:
Conceptualization:
Distance Method:
Row Standardization:
Distance Threshold:
Weights Matrix File:
Selection Set:

hampdentract
HAMPDENTRACT.MHHI_TRACT
INVERSE_DISTANCE
EUCLIDEAN

False

11746.4546 Meters

None

False

adjacent municipalities
* Longmeadow: pop. 16,000 (7% Hispanic)
« Springfield: pop: 154,000 (45% Hispanic)
« Wealthiest census tract in Longmeadow:
$150,000 annual median household income, 2‘/'-576 083
poorest census tract in Springfield: $13,000. '
¢ Richest and poorest areas in county 2%

concentrated around urban areas $105,357 ’ “West Spririgfi ! X $83,413 Brimfield
0% - Granville 4 p- > 2% )
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Chester
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Blandford
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o

DISCUSSION
< Visually, clustering is evident, with poverty,
minorities, and lower rated public schools

Wales $82,179

Clustering within Towns

Moran's Indexs 0.470366
2-scores 1415945 £
prvalue: 0.156791

Random -

Opersed

(Gven the 2-score of 1.41594875933, the patter does not ppear o be signficantly diferent
than random.

Percentage Hispanic

clustered in specific municipalities County Data Legend
«  Worth considering how neighboring 2
municipalities can redistribute resources

oy y |

Sourcel.
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https://www.schooldigger.com/

Global Moran's I Summary

Moran's Index:
Expected Index:
Variance:
2-score:

prvalue:

0170368
0045455
00233
1415549
0156791

Dataset Information

Input Feature Class:
Input Field:
Conceptualization:
Distance Method:
Row Standardization:
Distance Threshold:
Weights Matrix File:
Selection Set:
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False
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Digitizing Historical Salt Marshes of Massachusetts

Background

Kayla Clark, ‘14, Smith College Sociology Department

Methods

Coastal salt marshes are ecosystems that prevent
erosion, maintain water quality and provide storm
protection and are habitat and nurseries for many
species. Salt marshes are an integral part of
Massachusetts coastline. Baseline information of historic
marshland aids in understanding coastal change over
centuries and could aid in designing restoration sites and
conservation plans. The most extensive map of coastal
Massachusetts for the 18t century was created with
watercolor, pen and ink by the British Royal Navy in 1750
(Fig 2). Their current paper format, however, limits
spatial analysis.

_Massachusetts

Cape Anne

L 4w
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Figure 1: Map of Massachusetts, inset
shows study area covering rom Salisbury to
Cape Anne

Goals:

1. Geo-reference and digitize
marsh and shallow water
along the Massachusetts
coast from Ipswich Bay to
Cape Anne(Fig 1).

2. . Preliminary comparison of
current a marsh with historic
data to test the hypothesis
that increased population has
led to decreasing marshland.

.

Figure 2: Photographs of
the British Royal Navy
maps drawn in 1750

Figure 3: Image of Salt marsh

Geo-referenced photographs of historical paper maps
* Re-projected ArcGIS online base map “Images with References” from

Mercator transverse to NAD_1983 StatePlane_Massachussusttes FIPS

2001
« Identified and snapped reference point locations including road

junctions, towns, coastline shape, and islands found in both historica

current maps : 3 z
Digitized marshland ;
* Created polygon shape-file
* Used freehand tool to draw over
marshland and shallow water on
historical maps

Legend
I unchangeed marsh

- Areas of marsh loss
- Areas of marsh gain
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Figure 5: Map of coastal change in salt marshes between
1750 and 2010

Comparison with current marsh

* Overlaid and took intersect of digitized historic
marsh on current marshland shown in
Wetlandsdep_poly.exe

* Intersected town census data from
Census_Towns_2010 with current marsh and
with historic to form new feature classes

* Calculate geometry for area of both feature

|l and

classes

of base map

m historical ™ Current

Figure 6: Square miles of marsh by town. Towns
arranged in order of population size starting with Essex

Towns

% pupulilion inureese  —— % marsh inuresse

Figure 7: percentage of Eastern Massachusetts
population and marsh increase 1750-2010

Figure 4: Examples of historical symbology of marsh(green
tline) and shallow water (blue)

Figure 5: Marsh and shallow water shapefile digitized from 1750
British Navy paper map, a portion of which is visible here on top

Legend

B Marsh
B Shallow Water

Comparison of Historical and Current Marsh

* Overall 16 square miles of marsh in 1750

¢ 24 square miles present in 2010

* Rowley was only town with marsh loss (Fig 5.

* No clear relationship between population size and
marsh loss or gain (fig 6) or between percent of population
increase and marsh loss( fig 7)

This lack of relationship could be due to:

1. Population may not be a good proxy for development

2. Restoration sites located in area could counteract loss

3. Limitations in accuracy historical data set:

* Few geographical features on edges of maps, leading to
poorly distributed snapping points and thus warping..

* The RMS error 396 meters between maps, features
available included mostly river and coastline, aspects
that could have changed location over the last 200 years

The geo-referencing still needs to be fine tuned further,

however the digitized spatial data layer for marsh in 1750 is

an opportunity to better understand historic marsh .

Acknowledgements
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Food Web Interactions in the Isla Bastimentos Marine Park, Panama

Austin Peek
Department of Environmental Conservation, University of Massachusetts

N M \ / Conclusions

. The data support the hypothesis that Black
1. Create MPA Boundaries - PP vp . .

X g Margate and Algae abundance increases in
Use georeferencing tool bar . X .

protected areas, while Echinometra abundance
and create polygon
X decreases.

shapefile.

2. Convert MPA Boundary
Polygon to Raster - Use
polygon to raster conversion
tool

3. Create Land Mask - Make
land raster equal no data in
reclassify tool. Reclassify
water as 1. Extract value to
points

4, Calculate Distance from
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mtroduction

Carribean coral reefs have declined by 80% over
the last five decades (Gardener et al. 2003).
Macroalgal dominance deters the settlement of
coral larvae and overgrow young coral colonies
(Mcclanahan 1999). Sea urchins (e.g.
Echinometra spp.) may afford some level of
functional redundancy in herbivory. Marine
Protected Areas and fisheries closures have been
implemented as a means to restore biodiversity
and ecosystem function, however, these reserves
may promote predator populations and
subsequent suppression of sea urchin herbivory
(Fig. 1).

Distance From Park Boundaries

The protection of fish appears to have a negative
impact on the region’s food web by decreasing
urchin abundance in the park.

Protected areas may be providing benefits to some
species, but may be detrimental to others.

Figure 1. Caribbean Food
web. Predatory fish consume
Echinometra, resulting in a
positive effect on algal

P 30
Figure 3. Distance of Sites from MPA borders using Cost Distance Distance does not s

Spatial Analysis Tool The darker the color, the further a site is appear to have an 2

uestions + Hypothesis abundance. fignoring land). affect on Black o
Boundaries to Sites — Cost Margate Abundance.
1. How does abundance for Black Margate (predatory fish), Echinometra, distance spatial analysis tool (Fig. 3). Add distance column to attribute table This may be dueto . =

5. Data Analysis — Generalized Linear mixed models were used to test for
differences in abundance and distances using the R Computing Environment

and algae populations differ within protected and fished sites? the lack of Black Famo

Margate outside the izt
1000

Hypothesis: There will be a higher abundance of Black Margate and algae
within protected areas. Fchinometra populations will be higher outside
MPAs.

Results

MPA. AR

75

More research must 0

2. Does the distance away from park boundaries have an effect on these = "‘ .
Y P 5 g’ Black Margate (Anisotremus be performed to B
abundances? ‘] z . . understand the food e b
4 2 sunnamen.s‘ls) were more 0r e T
is: Di iag’ 1 : 5 s webs of marine v 0 0 1o
Hypothesis: Distance away from the MPA has an affect on all species . g abundant within MPA as 4 Distence i
populations. . » opposed to fished sites protected areas. Figure 5. Graph comparing Frequency of
) :| : (p<0.001). (Fig.4a) Species Vs. Distance.
Isla Bastimentos National Marine Park gse. g
3 5
i i 225 .
The Isla Bastimentos National £ g There were fewer urchins References
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Bocas Del Toro (Fig.2). The ol There was more algae Eii‘hfiii[Zili?i"ﬁfiiﬁ?fi?éE.?f'se algal dominance?. Aquatic Conservation: Marine and
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Randall, J. E. (1967). Food habits of reef fishes of the West Indies.

present within the MPA
(p=0.007). (Fig.4c)

main goal of the park is to
conserve a “representative
sample of the marine and
coastal ecosystems” of the
region and prohibits extraction
of resources within the park

@rders.

MPA Status
Figure 4. Frequency of Black Margate (a), Echinometra (b),
and percent coverage of algae (c).
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Distance has a significant effect on the abundance of Algae (p=0.05)
and Urchins (p=0.007). However, distance does not have a substantial
Figure 2. Study sites throughout the Bocas Del Toro effect on Black Margate (P=0.09). (Fig. 5)

Archipelago. The IMNMP is represented by the black polvgon/ \
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Spatial Analyst
Introduction to Raster
Processing




Raster Data

What do the pixel values represent??




Raster Data

What do the pixel values represent?

The answer is 42



Raster Data

What do the color channels represent?

Red: 47
—~1Green: 75
Blue: 14




We can think of
rasters as image
files.

Raster Data

What do the color channels represent?
Remember the RGB model? * They can store 1
R Wp— = or more layers:

* Grayscale
 RGB color

Red: 47
—~1Green: 75
Blue: 14




True and False-Color Imagery




Raster Data

Surface of values

composed of square
pixels (or cells) each
with a specific value

] cnby grid vz
@ cnkty_grid w3
@ counkygrid

@ densz

@ dist_roads



A raster layer is
composed of pixels

 Surface of values composed of
[usually] square pixels each
with a specific value

* Pixels have a specific
ength/width size (ex. 10 m).

* Pixels may only hold one
value.

* Compare to vector attributes

10 m

10 m




Pixel Size
= Spatial
Resolution

Layer Properties

General Source |E:-ctent| Displa_l,ll S_l,lml:u:uh:ug_l,II

Property | Y alue

[=] Raster Information

Colurmnz and Rows anod, Fhe3 |
Mumber of B ands B

285,205

Acompressed Size 24730 MEB
Format TIFF
Source Type continLoLs
Fixel Type unzigned integer
Fixel Depth a Bit ll
— Data Source

Data Type: File Systemn Raszter
Folder: D:%Betharyhlandzat s pepatch'
Razter: ivepatch_5_11_071.kif

Set Data Source. ..

k.

Carncel |

Apply




Rasters Make
Math Easy

 Vector math can be
computationally
Intensive.

* How do we calculate
areas with vector data?

* How do we calculate
vector overlap?




Rasters Make
Math Easy

* |f our cellsare 10m by 10m,
what is the area of a cell?

e What is the combined area
of each color cell?

e Raster math usually
reduces to simple
operations of cell values.
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Raster vs. Vector I: pixel size is important

VS. VS.




Scale: Grain and Extent
All of these rasters have the same extent

Ll 8y . R
e Siammge VABAL Jani oy F2
. ' e W

"

e -,.-L_.f,
I e TEL

.

|t

a. Landsat ETM+ b. ATLAS c. QuickBird



a. Landsat ETM+ b. ATLAS ¢. QuickBurd

I Grain (or resolution): Pixel (cell) size
Extent: Area covered by raster



The Scale’s the
Thing for
Questions,
Answers,
Representation

“As resolution increases, objects tend to
differentiate from classes. For example,
objects might be represented by
buildings, which taken collectively, might
be classified as a commercial district. At
even higher resolution, objects dissolve
into materials with different spectral
properties. Although this scale may
appear more "realistic" to the human
brain, the resolution may be too high to
obtain meaningful objective
interpretation through image processing.

— https://weather.msfc.nasa.gov/land/ncrst/
multiclas.html



https://weather.msfc.nasa.gov/land/ncrst/multiclas.html
https://weather.msfc.nasa.gov/land/ncrst/multiclas.html

Vector Raster

Vector vs. A
Raster: ’
Rasterizing a
Vector

. points i ijrrtz.i;




Table 2-2: A comparison of raster and vector data models.

Characteris-
tic

Raster

Vector

data structure

usually simple

usually complex

storage large for most data sets small for most
requirements without compression data sets
coordinate may be slow due to data simple
conversion volumes, and require

resampling
analysis easy for continuous preferred for net-

data, simple for many
layer combinations

work analyses,
many other spa-
tial operations
more complex

positional pre-
cision

floor set by cell size

limited only by
positional mea-
surements

accessibility

easy to modify or pro-
gram, due to simple data
structure

often complex

display and
output

good for images, but
discrete features may
show "stairstep” edges

map-like, with con-
tinuous curves,
poor for images

Vector vs.

Raster



Williams Field Soil Types
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Middlesex County, Massachusetts
West Nile Insect Vector Spray Area

& DEAD BIRD FOUND (EPICENTER) /7
— ROADS
7777] WETLANDS
[ | ROAD REALIZED SPRAY AREA
[ ] POTENTIAL SPRAY AREA

S Kilometers




CDC West Nile Mosquito Spray Analysis Middlesex County, MA

)

5 o\t

W\

ENE

=

. Legend

* |Infected Dead Bird

| — Roads

| Wetlands

2km Recommended
Spray Area*

*Layer does not take into

7| consideration CDC constraints

Legend
* |Infected Dead Bird

| —— Roads

wetlands

| Realized Spray Area **
2km Recommended
Spray Area

**CDC constraints:
pesticides cannot be applied
within 100m of wetland;
Pesticides sprayed from

road will only reach 50m
on either side of road.




Where do
rasters
come
from?

Raster files are
abstractions of
landscape features.

How do we decide
what a pixel should
contain?



What’s in a cell?

Making  Quantities?
Raster » Categories?
Decisions * Remote-sensed imagery?

* Landcover type?



Making
Raster
Decisions

Our goal determines the file
format/contents.
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* Where does the cell value apply within
the cell?

— (Mixed Pixel Problem)

R u I es fO r — Centroid method: Assigns each cell

the value of the feature at the
center of the cell;

Cha ngl ng — Winner takes all: Whichever feature

has the highest percentage of

g I'a | N coverage in the cell ‘wins’;

— Dominant: Whatever that most
important ‘type’ of feature wins,
when present.



For 'Winner
Takes All’
coverage, what
colour should
cell 1 be?




For 'Winner
Takes All’
coverage, what
colour should
cell 2 be?




For 'Blue
Dominates’
coverage, what
colour should
cell 3 be?




For 'Blue
Dominates’
coverage, what
colour should
cell 4 be?




The blue dominate rule
seems weird.

When would you
actually use it?




Choice of Vector vs. Raster

Yector data Raster data
repras‘gntatinn representation
e et
|
I I
Vector data is focused on modeling Raster data is focused on modeling
Focus of discrete fealures with precise shapes conlinuous phenomena and images

model and boundaries. of the earth.

http://map.sdsu.edu/geog104/lecture/unit-2.htm



Why Don’t We
Use 1 m (or

iner)
Resolut

f

ion for

Every Raster

?

Dataset



Advantages of
Raster Data
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* Represents a data surface - every @68 (7 /48
location within the raster extents “~& e s
has a value. h |

* Sometimes smaller file size than
shapefiles containing the same
amount of data.

* Looks good on a map...

if you’re not close to the raster
resolution.
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What shape is a pixel?

e Why is this important when converting between
coordinate systems?

Transformations are destructive (irreversible)

[Possible]
Disadvantages
of Raster Data



Disadva ntaEES * Changing coordinate system alters
of Raster Data | thedata



Disadvantages
of Raster Data

e Zooming can accentuate pixelation



Disa dva ntageS * Decreasing or increasing cell size
Of Raster Data requires interpolation



Disadva ntages * |Increasing cell size (aggregating) is

0SSYy.

Of RaSter Data * Remember our rasterizing rules?




40

35

30

180 12 120 e 130 125 -120 -115 “120 119 118 117

(I : : Al
0 2000 4000 6000 8000 10000 feet

What impact would these different considerations of elevation have on a

model being run at these different extents?
https://www.youtube.com/watch?v=vTgP304-UCM



https://www.youtube.com/watch?v=vTgP3o4-UCM

Types of Raster Data

Continuous

* Represents a surface or data that is
constant

" Floating point or Integer
" Examples:

" Topography,

= Satellite Imagery,

" Proximity




Types of
Raster Data

Discrete
" Could be binary (1,0)

= Could be limited number of
unique values

=" Examples:
= Land cover classification,
= Suitability,
" Presence/absence




Reclassifying
continuous to
discrete results
in loss of
information.

It IS non-
reversible




Working With Rasters
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Querying a Cell Value:
By Cell Index

What is the value
of the cell at (1, 2)?




Querying a Cell Value:
By Coordinate

What is the value of
the cell at (253.112,
67.435)?




Distances: Vector and Raster



f’ Buffer

= | (5] [

» Input Features

» Output Feature Class

% Distance [value or field]
(& Linear unit

| Meters
(" Field

L]

Side Type (optional)

Dissolve Field(s) (optional)

=
| FuL ~|
End Type (optional)
| RounD |
Dissolve Type (optional)
| nonE ~|

OK Cancel Environments... << Hide Help

m

Buffer

Creates buffer polygons
to a specified distance
around the Input
Features. An optional
dissolve can be
performed to remove
overlapping buffers.

INPUT

Q

&

¥

OUTPUT

Tool Help

Vector Analysis: Buffers




Iélﬁ Spatial Analyst Tools

@& Conditional
& Density
=& Distance

~*%, Corridor

----- #., Cost Allocation

oA
N
.

-, Path Distance
A

% Euclidean Allocation
-5 Euclidean Direction

----- M Fuclidean Distance

~"% Path Distance Allocation
-, Path Distance Back Link

Raster
Analysis:
computing
distance



Distances and Buffers

Vector Data Raster Data
* Polygons are spatially discrete objects. e Rasters cover an entire surface
— There can be empty space between — Cells completely tile the surface.
polygons. « Distance
* Buffering — Calculates a value of the (usually)
— The boundary of the region within a Euclidean distance from the feature
specified distance. to the center of each cell.
— Divides the surface into areas that * Mask
are inside/outside the critical — Cells have value TRUE if they are
distance. within the critical distance

* This is like a mask



Topographic
(Surface)
Analysis

E& Surface

----- ~, ., Aspect

----- *, % Contour
----- *, % Contour List

----- * ., Lontour with Barners

----- *, % Cursature

..... -, ., Cut Fill

-, Hillshade

----- ~ ., Ubserver Points
..... %, 5||:|F|E

-, Viewshed

Hillshade

e Creates a shaded relief
map from a DEM

Slope

e Creates a slope map
(degree or percent)
from a DEM

Aspect

* Creates aslope
direction (0-360°) from
a DEM

e (Can also be in radians



Hillshade + DEM




Boolean Algebra and Raster
Calculations




TABLE 1-1 Basic Identities of Boolean Algebra

1) x+0=x 2 x-0=0

B)x+1=1 4 x-1=x

G)x+x=x 6) x-x=x

7D x+x'=1 8) x-x'=0

@O x+y=y+x (10) xy = yx

A) x+(y+2z)=(x+y)+z (12) x(yz) = (xy)z

(13) x(y +2) =xy + xz (14) x +yx = (x + y)(x + 2)
(15) (x +y) = x'y’ (16) (xy)’ = x' +y’

17) (x')' =x

http://www.cs.science.cmu.ac.th/person/chumphol/204231/Basic%20ldentities%200f%20Boolean

%20Algebra.jpg




Boolean Algebra: Set Theory Perspective

X AND y X ORYy NOT x




Boolean AND vs. Raster Calculator Multiply

Boolean values
are binary

Boolean AND
0

0

Raster
Multiply




Boolean OR vs. Raster Calculator Add

Boolean values
are binary

Boolean OR

Raster
Add




Watch out for Missing Data




I & (Boolean And)

sSummary

Performs a Boolean And operation on the cell values of two input rasters.

Illustration

InRas1 InRas2 OutRas




|~ ¥R
ih. g




Raster
Calculator

Raster grid algebra
(e.g., create a new grid
of elevation greater
than 600 m)

Combine suitability
layers using ‘AND’ or
‘OR’ statements

;M Raster Calculator l = | =] |_£?-

-~
» Map Algebra expression

Layers and var... Conditional =
<>raster - - - | = Con =
< dem250k Fl==li= Pick

Math
= -
1 2 3 < < Abs
0 +lC (] =~ B® il
[ L |
"dem250k”™ = &600
Output raster
C:Wsers\Bethany\Documents \arcGIS \Default. gdbYraster 1
[ QK ] [ Cancel ] [Enuirnnments. - ] [ Show Help == ]




Spatial Data Operators, Set Theory, Boolean

Algebra

Union

Intersection

Symmetric
Difference

ANB

AUB - ANB

A|B

AND
A&B

Exclusive OR,
XOR
A|B-A&B

Dissolve

Clip

Erase

Elements that are in
at leastone of AorB

Elements are on
both A and B

Elements are in A or
B, but not both



Vector
Analysis:
Intersect or
Clip

Keep, or discard,
overlapping regions.

)’ Intersect

= | [E -

% Input Features

|4

L[> [x [+ [%]

Features Ranks

'l 111 3
» Output Feature Class

JoinAttributes (optional)
| AL
XY Tolerance (optional)

Decimal degrees A
Output Type (optional)
| nPUT

L L] L |w

0K Cancel Environments... << Hide Help ‘

-

Intersect

Computes a geometric
intersection of the Input
Features. Features or
paortions of features
which overlap in all layers
and/or feature classes
will be written to the
Qutput Feature Class.

INPUT

INTERSECT
FEATURE

\4

OUTFUT

N

Tool Help ‘




;\h Raster Calculator I. — | =] |_—E?_J

F
» Map Algebra expression

Ra Ste r Layers and var... Conditional

m|

<>raster1 E E 5 | - Con
* <>raster [ === Pick
z s °
n a yS I S ° <> dem250k 4 |l 5 || & = || 5 |[s=|| | || Sethul
Math
1 2 3 & = £ Abs

IAND’ S * AR 2. -
statements a8 st

Dutput raster

Multlply tWO raster Iaye rs Ci\Wsers\Bethany\DocumentsVarcGIS\Default. gdbYraster2 I

(usually one is binary) to [ QK l [ Cancel ] [En'u'irnnments... ] ’ Show Help == ]

achieve a raster

{o: V24 (o ”
Intersect™ or “erase




Vector Analysis: Union

Illustration

INPUT OUTPUT




Raster Analysis: Or

r"{% Raster Calculator [ = | =] I_ihr

& Map Algebra expression

The | symbol o
(‘OR’) achieves a % ” ) e .
raster ‘union’. All G Rl el

non-zero values 0 I ) i .

“raster” | "raster1”

get an output
Va | ue Of 1 - true Dgﬁ:errass'ﬁtzrﬂﬁany'nDumments'n,.ﬁ.rn:GIS'nDEfauIt.gu:II:u'-raster3 il

[ oK l [ Cancel l ’Envirnnments... ] [ Show Help == l




k{Ennlean Or)

Summary

Performs a Boolean Or operation on the cell values of two input rasters.

Illustration
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Arc’s Raster Reclass




Raster Reclass
Tool

Creates categories:

* Numerical ranges
to category.

* Combine several
categoriesinto 1

N Reclassify - U X
Input raster Reclassification A
“"DI)«’DEE Range DEM LJ &

R A remap table that defines
| : how the values will be
Value v | :
reclassified
Redassification
Old values New values ~ o 0Old values—The
il 90 - 142 1 ranges of values of
g 142 - 192 2 - cells in the input
B 192 - 245 3 raster. Acceptable
B 245- 312 4 settings are a single
B 312-397 5 Add Entry value, a range of
| 397 - 494 6 values, a string, or
o 494 - 609 7 Delete Entries NoData. A list of
609 - 755 8 single values can be
Load s R New Val Preisi syecsal Iy
0ad... ave... EeVverse INew Values redasion... separaling each Wlth
pe— a semicolon (). A

| C:\Users\michaelnelso\Documents\ArcGIS\Default.gdb\Redass _tif3

[[JChange missing values to NoData (optional)

OK Cancel Environments...

<< Hide Help

range of values can
be specified by
using a hyphen (-)
as the range
separator.

+ New values—The

Tool Help




Reclassification
Methods

Creates breaks. You
need to consider:

e Number of classes
* Break Values
 Quantiles

Out
1 C3

Classification it
Classification Classification Statistics
Method: Natural Breaks (Jenks) > Count: 166215
thoess | 5 Q| Minimum: 90
e Maximum: 1099
i T Sum: 38775611
Samping Mean: 233.285871
Standard Deviation: 137.530917
Columns: | 100 '3 []show Std. Dev. [show Mean
Break Values %
15000 o § § :ﬁ % 193
= 301
438
636
10000+ 1099
5000+
< >
0 T T T oK
a0 34225 5945 846.75 1099
Snap breaks to data values Cancel

w

th




Elevation to
altitude
categories




Dead Birds Reimagined



Dead Bird
Analysis with
Vector

Vector operations
(geoprocessing):

e Buffer
* Clip
* Erase

@K@

)
s 3
‘k
5
-
=]

Yy

Y

R

il

Legend

] 2 4m radius from dead bira
¥ Dead bird

Roads

[ Potential Spray Area

U7 wetlands

0 05 1
| I I |

I I
Kilometers




Dead Bird Analysis with Raster:
Euclidean Distance Raster

K\% Euclidean Distance lilﬂl&]

S
W
<

B

i)
!

e

fa

Input raster or feature source data

[deadbird |~

Output distance raster
Ci\Users\Bethany \DocumentsarcGIS\Default. gdb\Euchist,

Maximum distance (optional)

2000
Cutput cell size {optional)

-
Output direction raster {optional)

[ (] 4 ] [ Cancel ] [Enuimnments... ] [ Show Help ==




o

Dead Bird Analysis with Raster:

1 - llyesll

nNo

”

Reclassity Tool

Input raster: |Distance to deadbird

Reclass field: |

Set values to reclassify

0ld values New values Classify...
0- 2000 1
NoData NoData
Add Entry
Load... ‘ Save... ‘ Precision...

[~ Change missing values to NoData

JLELEW

Output raster: | <Temporary=

0K

Cancel |




Dead Bird Analysis with Raster:
Reclassify Tool

1 - llyesll




Dead Bird Analysis with Raster

Input raster: |Distanoe to wetlands

Reclass field: |

— Set values to reclassify

Old values | New values
0-100 0
NoData 1

[~ Change missing values to NoData

Output raster: | <Temporary>




Dead Bird Analysis
with Raster: binary
rasters are
awesome!

e Raster ‘AND’
identifies all
pixels with a
value of

*1="true”

“rn% Raster Calculator I. — | (=] |_£h]
» Map Algebra expression
Layers and vari... Ceonditicnal -
<> dist_deadbird s | - Con E
<>|:|ist_r|:|au:| L ==) 1= Pick
Qdist_'n'eﬂand 4 5 n || »= I Sethull
Math
1 2 < o= Abs
+ { ::I - E:{p 4 il
"dist_deadbird” & "dist_road” & “dist_wetand"
Output raster
C:WUsers\Bethany\DocumentsarcGIS \Default.gdbrasters

[

Ok

] [ Cancel l [En'u'irnnments... l ’ Show Help == ]




Dead Bird Analysis with Raster:
Different Grains
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