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Overview

« MAP

» Recap Practical
— Averages
— Issues

— Earn Back
— Quick Pall

* Data Management
» Editing
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MAP

(Midterm Assessment Process)

INDIVIDUAL PORTION

Please go to the following URL to complete the assessment.

https://tinyurl.com/Bowlick-F19I

Your instructor wants to hear your voice, and so do 1. The more honest and specific you are,
the more beneficial this process is for you, your classmates, and your instructor.




MAP

(Midterm Assessment Process)

Please go to the following URL to complete the assessment
with your small group (no more than 4 to a group please).

https://tinyurl.com/Bowlick-F19Group

Your instructor wants to hear your voice, and so do 1. The more honest and specific you are,
the more beneficial this process is for you, your classmates, and your instructor.
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Practical Scores (Out of 66), Fall 2019

33
25 53
I I 9 ]

Above 59 (A) 53 to 59 (B) 47 to 52 ('C) 40 to 46 (D) Below 40 (F)




Practical Scores (Out of 66), Fall 2018

24
20 19
I I 1I6 14

Above 59 (A) 53 to 59 (B) 47 to 52 ('C) 40 to 46 (D) Below 40 (F)




Practical Scores (out of 66), Fall 2017

34
27
17
13
I :

Above 59 (A) 53 to 59 (B) 47 to 52 ('C) 40 to 46 (D) Below 40 (F)




Practical Scores (out of 66), Spring 2017

37
22
18 16
I I ]

Above 59 (A) 53 to 59 (B) 47 to 52 ('C) 40 to 46 (D) Below 40 (F)




Practical Scores (out of 60), Fall 2016

27
20 22 20
I I I !

Above 54 (A) 48 to 54 (B) 42 to 48 ('C) 36 to 42 (D) Below 36 (F)




Farn Back

* An earn back activity, focusing on part three,
Is available on Moodle.

» Everyone is eligible to earn back up to 12
points, without exceeding the 66 cap (no
percentages great than 100).




Farn Back II

* This activity i1s due October 315, Noon.

» Involves working through questions, assessing
right answers, understanding how wrong
answers came to be.

« Submit to me via email with the title ‘Practical
Earn Back'.




Reviewing Practical

« Tam happy to sit down with anyone to review your
practical to understand your grade.

» Mary and Amanda will have the exams during their
office hours next week.

» Schedule a time to come by my office outside of
office hours.

e Meetme.so/UMassGIS



Data Management

e It's fairly easy to unintentionally lose your
data/analysis in Arc

* Part of this we've discussed before
(organizing your data)

e Part of it is structural (we'll address now)



Saving, Processing, Defaults
» ArcMap processes things where 1t has been set
to defaultly process them.

 This Is often not useful for you.

 In order to remain in control of your data and
analysis, you need to ensure your own data and
analytical consistencies.




Catalog
S~ @ EH-a

=

Location: |[E]) landcover.shp

= 5] Home - Documents\ArcGIS
® £ Addins
# [ Packages
# [ Projects
# ] ProjectTemplates
# |4 Default.gdb
@ ¥ Greenland_Lake.gdb
= @ Toolbox.tbx
<O Greenland_Lake.lyr
WWilliams.shp
= (3 Folder Connections
@ ] C:\Users\Forrest J. Bowlick\Desktop\Exam_data
= ] C:\Users\Forrest J. Bowlick\Desktop\Practice
# ] part2_data
= £ part3_data
landcover.shp
o landcover_descriptions.xls
(E] NY_towns.shp
=] roads_in_park.shp




Beware the Default Geodatabase

'{ “._;., Buffer
Input Features
|Foads_in_park Rl
Qutput Feature Class
(C:\Users\Forrest 1. Bowlick\Documents\ArcGIS\Default.gdb\roads_in_park_Buffer l E




Default Geodatabase?

* The preset place where ArcMap puts your
stuff.

» Located (unless you change it) at:
C:\Users\ArcGIS\Default.gdb




Geodatabase?
* Via ArcHelp:

— 'An ArcGIS geodatabase is a collection of
geographic datasets of various types held in a
common file system folder, or a multiuser
relational DBMS (database management
system)’.




Database?

* You've been using them already!

Table
ERAR R R

roads_in_park

FID | Shape* LENGTH | ROADS_| ROADS_ID | CLASS | COUNTY | STATE_ID DESC_ NAME
» 0 | Polyline 644151 182 182 5|STL 70147 |Town Road
1 |Polyline 2277.663 183 183 5|STL 70147 |Town Road
2 |Polyline 453.949 186 186 5|STL 70147 |Town Road
3 | Polyline 1979.055 188 188 5|STL 70147 |Town Road
4 |Polyline 661.656 189 189 5|STL 70147 |Town Road
5 | Polyline 117.031 190 190 5|STL 70147 |Town Road
6 | Polyline 190.895 191 191 5|STL 70147 |Town Road
7 | Polyline 173.59 192 192 5|STL 70147 |Town Road
8 | Polyline 426.135 193 193 5|STL 70169 |Town Road
: 9 |Polyline 2790.703 194 194 5|STL 70147 |Town Road
10 | Polyline 521.887 196 196 5|STL 70169 |Town Road
1 11 | Polyline 111.397 197 197 5|STL 70169 |Town Road
12 | Polyline 885.572 198 198 5|STL 70155 |Town Road
13 |Polyline 809.35 199 199 5|STL 70169 |Town Road
14 | Polyline 230.679 201 201 5|STL 70169 |Town Road
15 | Polyline 152.495 203 203 5|STL 70190 | Town Road
16 | Polyline 947.914 212 212 5|STL 70169 |Town Road
17 | Polyline 3724.397 213 213 5|STL 70169 |Town Road
18 | Polyline 1064.434 217 217 5|STL 70169 |Town Road
19 | Polyline 1775.659 222 222 5|STL 70169 |Town Road
20 | Polyline 1695.188 229 229 5|STL 70169 |Town Road
21 |Polyline 3061.099 230 230 5|STL 70190 | Town Road
22 |Polyline 1875.539 235 235 5|STL 70169 |Town Road
23 |Polyline 3264.659 240 240 5|STL 70171 |Town Road
24 |Polyline 2126.468 248 248 5|STL 70169 |Town Road
i 25 | Polyline 1672.707 255 255 5|STL 70190 | Town Road
26 |Polyline 2263.642 325 325 5|STL 70190 |Town Road
[ 27 | Polyline 9286.363 335 335 5|STL 70155 |Town Road
T 1> » [E|S ] ©outof 9002 Selected)

_; roads_in_park




» Stop It.

Geo?



Default Geodatabase Problems

* Where the default .gdb exists is likely not
where your data i1s mobile.

* Your flash drive might store the original files,
but the analysis is staying behind

c ®



How do you tell?

e Remember the fantastic source tab.

Layer Properties

General

Source Selection Display Symbology Fields

Extent

N2iel472115.687500 m

Top: 4970606.000000 m
R
Bottom: 4766399.000000 m

Definition Query Labels

ight: 632759.625000 m

Joins & Relates Time

Data Source

Data Type: Shapefile Feature Class A

Shapefile: C:\Users\Forrest J. Bowlick\Desktop\Practice\part3_dai

Geometry Type: Line

Coordinates have Z values: No

Coordinates have measures: No

Projected Coordinate System: ~ NAD_1983_UTM_Zone_18N

Projection: Transverse_Mercator

False_Easting: 500000.00000000

False_Northing: 0.00000000 v

< >
Set Data Source...

X

HTML Popup

= AN - L mee—pe— | L
Layer Properties X
v
General Source Selection Display Symbology Fields Definition Query Labels Joins & Relates Time  HTML Popup
h
i Extent -
Top: 4970706.000009 m L
L (31 l472015.687532 m Right: 632859.624370 m
Bottom: 4766299.000000 m E
Data Source
L Data Type: File Geodatabase Feature Class A
r Database: C:\Users\Forrest J. Bowlick\Documents\ArcGIS\Default.
Feature Class: roads_in_park_Buffer1
I Feature Type: Simple
] Geometry Type: Polygon
Coordinates have Z values: No
Coordinates have measures: No ]
Projected Coordinate System: NAD_1983_UTM_Zone_18N
Projection: Transverse_Mercator v
ﬁ < >
i ~
5
Set Data Source...
A
v
Cancel Aoply |
— T T T ra . rl P A uy TR T T T - » LAY T o 2




Those Pesksy |

* The ! appear when you load an .mxd into
ArcMap but it can't find your data.

 Think back to one of our definitions of GIS:
The container of maps.




What does it mean?

* 'When data has been relocated after the
creation of an ArcMap .mxd, relative path
names no longer work. A red exclamation

point appears next to tr

the ArcMap table of cor

e feature classes in
tents.’

» If you have all the data, an easy fix.



£ Layers
= [ Nevada_agriculture
=
B [ ne_nass_strata_utml4_wgs84
[] <all other values:>
Legend
B 15% - 50 % Cultivated
B 51% - 80 % Cultivated
1 < 15 % Cultivated
> 80 % Cultivated
M Agri-Urban: > 20 Homes per Sq. Mi.
B Commercial: > 20 Homes per Sqg. Mi.
Non-Agricultural
O Water
B [ nd_nass_strata_utm14_wqgs84
[] <all other values:>
LEGEND
B 15 - 50 % Cultivated
B 51 - 75 % Cultivated




But, it's easy to fix incorrect paths
provided you have the data)

g — N

Layer Properties X

General Source | Selection | Display | 'Symbology | Fields I Definition Query ] Labels I Joins & Relates[ Time ] HTML Popup}
Extent
Top: 42.439045 dd

Left: -72.575120 dd Right: -72.571999 dd
Bottom: 42.436174 dd

Data Source If t h t h
Data Type: Shapefile Feature Class - e p a
Shapefile: C:\Bethany\Temp\New_Shapefile.shp R
Geometry Type: Polygon I S W ro n g

I

Geographic Coordinate System: GCS_North_American_1983

Datum: D_North_American_1983 o
Prime Meridian: Greenwich C O r re Ct I t
Angular Unit: Degree

, 7 here

Set Data Source... ]

OK ] [ Cancel Apply




Use ‘list by source’ in ArcMap Table
of Contents to view paths

Table Of Contents R X
= =7 Layers Path to your data —

= L3 C\Users\Bethany\Documents\ArcGIS\Defaultl.gdb .
4 = anything you want to

-1 M Export_Output .
5 \ keep should NOT be in

I >~ atemporary directory or
= Polygon shapefile .
= a directory that may be

wiped!




Projects

» Assignments ongoing.
o Still missing about half the class!

e Communication matters.




TIpS

» You are the practitioner!
* Ask questions!

* Protect your Data!ll




Project Anxiety? Me too!




Where do data come
from?

How reliable are they?

How can you create | BRI
your own? |




Data from Everywhere

» Anything with spatial attributes can be
mapped.

» Even things without explicitly spatial
attributes can be mapped!

» If mappable, GIS can use it.



Satellite image classification,

Land cover ma . . .
P aerial photo interpretation



Land Cover Classification

Landsat 7
Satellite imagery




Land Cover Classification II

(Partial extract of the EOSD legend)

B 20 Wister
B 30 Non-Vegetated Land
1 32 Rock/Rubble
B 33 Barren Land
B 34 Developed
C1 30 Shrubland
1 51 Shrub Tall
1 52 Shrub Low
Bl 50 Wetand
B 51 Wetand-Treed
B 52 Wetand-Shrub
03 Wietiand-Herb
1 100 Herb
1 110 Grassland
120 Agrculhure
B 200 ForestTrees
B 210 Confferous
B 220 Broadleaf

B 230 Mixedwood




(a)

EXPLANATION

Levellland use and land cover
I Urban and built-up land

Agricultural land
B Forest land 0 250 500 1,000 Meters

B ote
[ Wetlands

I Barren land

Figure 6. Comparison of land-use and land-cover data represented in (A) polygon and
(B) 30-meter-resolution raster formats.




Satellite image classification,

Land cover ma . . .
P aerial photo interpretation

Census map Mailed surveys



o

Start here

The Consus must count person In he Unied
sununmtmo.m e

Eafore you answer Quosion 1, count the peopleo In
this house, apartment, or mobile home using our

« Count o poople, Induding bebics, who e and soop hom
most of the e,

The Consus Burcau aiso conducts counts n nstutions

and othar places, s0:

« Do mot count anyono Mg awary olher & coliege or I 1o
Armad Fores.

« Do not count anyons In 2 nuring home, jad, prison,
dclantion lacilty, okt on Apd 1, 2090,

« Lanve hase peopla off your o, oven I oy wil oum o
Mm;tfh’mcdapmtr’gm ro
miltary, jai, cto. Cttenvisa, PGy may 26 counted twica,

T Congus must 350 Include poopie without 3 parmanant
place o stay, s0:

« I! someons who has no parmanent piaca 10 sty Is staying

"o on Apd 1, 2090, count that porson. Othonisa, ha of
she may be missac In o conmus.

1. How poopia ware or n this housa,
parimond, o thobit home oh Agel's, 20107
Number of pocpl =

2. Waro haro any addiBonal peopio hero
Aprfl 1, 2010 thal you did not Includo in 17

Mark 7 of Palapply
Chdzmn, .o~ 13 ~ewbon tabteax o frater dhiden
Fobatvas, such s achdt chidren, coumns, o n-bews
Norrslatvss, much s roomsrades or lweé baby sttecs
Pecple stwyng here lemacourly
No addtoral pecple
3. Is tis houss, apertmant, or motile homeo —
Mark x ONE bex
Owred by you or scmecne = $us howehad w »
morgage or ko7 lackde bome squety banvs
Owred by you or somecne i fus howehad fee and
cear | & morigage or loan)?
Hermd?
Occupmed wihout payrment of rent?
4 wats Slophone number? We may cal f we
o . a0 Answr
Axa Coda + Number

OME ho. DO070645-C- Appeovel Lt 12010011

USCENSUSBUREAU

Ths is tho oficial form for all he peoplo at this addross.
It is quick and casy, and your answors are proteciod by law.

S. Pleass provide Information for aach parson IMIng hara. Start with 3
person IMINg hara who owns of ronts this house, apartmant. or mobiie
home. If the owner or rentar Ies SOmowhero aise, start with any adul
ving hare. This will be Porsaon 1.

What ks Porson 1's name 7 Frit mame balow

Laat Name
Fiot Nwrro NI
6. Whatls Porson 1's sex? Mask 7 ONE box
Nao Forabo

7. What Is Porson 1's ago and what Is Person 1's dale of birth?
FPlaase report tabies 25 age O when 16 chid & kess Yan 1 yaar old
Frrt murobers by boes
Age on Aprl 1, 2010 Morthy Dy Year of brh

<+ NOTE: Ploaso answar BOTH Question B about Hispanic ongin and
Quostion § about race. For this consus, HEpank onging are not races.

8. s Porson 1 of Hispanic, Latino, or Spanish origin?
Ne, nat of Hopane, Latne, or Spemsh onge
Yeu, Maocsr, Meocan Am., Chicano
Yoo, P Fhces
Yea, Cuban
Yoo, socther H Latne, or 5§ . L .
A Cobetar, Do, Kargne S, Sl wt et 7 |

9. What is Porson 1's rece? Mark 7 one or more bones
Wts

Black, Afncan Am, or Negm
Arercan Indian or Naoks Natve — Fat amed avdied o proplsie. 2

Asmn Inchee -apmese Natrw How won

Threme orean Cusmnaran or Crarmcere
Fipro Veot-arese Sarmcan

Other Aoz — Pt rmq iz Other Pacric [simrder — Pav
saph ! Lagten, s a, b'-a:nh. Tonzn
P, G ndoa 7 ndrom g i

Some obher nce — Pt race. T

10. Docs Porson 1 somotimes live or stay somewheore olsa?
No You — Mark 5 o Ut aply

I= college housng For child cusiody
I= the mtary in md or prmcn

Al x sesacrad In 2 rurmng home
or sscord reederce For snother sssson

= I mon peopie were counlad In Question 1, conBinue with Parson 2.

*Number of people
*Age

*Sex

*Race

Jncome
*Education



Population density by county
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by County created from the
Census 2000 Long Form DVD




County-level census information

NAME STATE_NAME| POP1999| MALES | FEMALES | WHITE | BLACK | AMERI_E| ASIAN_PI| HISPANIC| AGE_5 17 AGE_18_29 AGE_30_49 AGE_50_64
Phillips Montana 4744 2537 2626 4741 2 390 14 44 1176 690 1399 716
Valley Montana 8136 4110 4129 7423 9 770 19 62 1703 981 2309 1313
Daniels Montana 1959 1115 1151 2242 0 6 18 12 475 189 603 389
Whatcom Washington 159393 62843 64932 | 119229 650 4014 2363 3718 23201 26341 38357 14998
Bonner Idaho 35901 13231 13391 26210 37 220 7 352 5721 2972 8332 3913
Ward North Dakota 58560 28824 29097 54545 1411 962 594 857 11241 13497 15402 6259
Koochiching | Minnesota 15420 8440 7859 15633 45 451 50 185 3117 2513 4757 2443
Skagit Washington 101320 39205 40350 74133 280 1712 782 4335 15167 11947 23329 11020
Williams North Dakota 20025 10386 10743 20025 18 1010 43 110 4733 2883 6184 2728
McHenry North Dakota 6024 3309 3219 6498 4 13 11 13 1377 676 1658 1064
St. Louis Minnesota 192958 96435 101778 | 192053 1106 3682 1076 952 36136 33054 56233 27138
San Juan Washington 12738 4967 5068 9811 23 79 86 121 1480 803 3316 1706
Roosevelt Montana 10936 5374 5625 5569 17 5355 40 103 2684 1664 2982 1272
Mountrial North Dakota 6590 3469 3552 5606 4 1395 14 25 1603 812 1861 951
Marshall Minnesota 10190 5566 5427 10889 2 50 14 113 2474 1293 2866 1651
Ramsey North Dakota 11973 6221 6460 12022 21 591 30 49 2462 1935 3350 1736
Walsh North Dakota 13422 6390 6950 13453 17 97 59 441 2844 1826 3640 1952
Beltrami Minnesota 39000 17011 17373 28409 100 5641 194 146 7356 7343 8949 3868
Pierce North Dakota 4597 2498 2554 5011 2 23 15 1 1015 598 1142 802
Chelan Washington 60730 25780 26470 48333 80 487 378 4786 9939 7760 15293 7026
Pondera Montana 6424 3198 3235 5691 5 704 20 31 1448 792 1728 897
Clallam Washington 64786 28084 28380 52509 321 2695 614 1150 10096 7312 15661 8274
Benson North Dakota 6904 3631 3567 4417 0 2772 3 24 1787 996 1669 911
Chouteau Montana 5125 2782 2670 5221 4 212 10 25 1153 622 1518 822
Snohomish | Washington 604856 | 232194 233448 | 434536 4767 6422 16467 10656 89762 83391 155542 53413
Island Washington 71454 31340 28855 55034 1454 480 2553 2006 10554 12434 16696 7323
Sanders Montana 10200 4377 4292 8135 12 471 37 104 1882 956 2509 1322
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Beware Human Error

» The nature of the classifications and groups
you allocate data to might not be
scientifically valid.

 Always collect data with the structure of
your organization in mind.




Timely Example

https://www.youtube.com/watch?v=0QZZwoObFMhU
https://www.youtube.com/watch?v=YcUDBgYodIE

tx.ag/GIS/B


https://www.youtube.com/watch?v=YcUDBgYodIE
https://www.youtube.com/watch?v=YcUDBgYodIE

The 2011 Pennsylvania redistricting rlan resulted in a 2 O 1 O

Congressional delegation made up o

13 Republicans and 5 Democrats. .
Democratic
Redistricting

E

But using the exact same data, we re-drew the lines to predict Repu b | ica n
the exact opposite result:

13 Democrats and 5 Republicans. Redistricting

B Republican Seats
B Democratic Seats

Which makes us wonder: who really matters?

The People, or the person with the pen?
www.senatorleach.com/redistricting




Stone Park

Melrose Park Chicago

Cicero

lllinois

Congressional District 4

Louisiana

Congressional District 4

Alexandria

Baton Rouge

Atlanta

Georqgia

Congressional District 11

Savannah

Greensboro

Winston-Salem

High Point

North Carolina

Congressional District 12

Charlotte

...graphics from 1990s Supreme Court Redistricting Decisions, Peter S. Wattson

www senate leg.state. mn_us/departments/scr/REDIST/red907 htm



Gerrymandering, explained

Three different ways to divide 50 people into five districts

50 1. Perfect 2. Compact, 3. Neither compact
people representation but unfair nor fair

60% blue, 3 blue districts, 5 blue districts, 2 blue districts,
40% red 2 red districts 0 red districts 3 red districts

BLUE WINS BLUE WINS RED WINS

ST.COM/WONKBLOG



Roads

TIGER Navigation

2010 Census TIGER/LiNe SraPeriLES MaIN
DowNLOAD SHAPEFILES
RELEASE SCHEDULE
TecHNICAL DOCUMENTATION

User NoTes

Previous VERSIONS
2009 TIGER/LINE SHAPEFILES
2008 TIGER/LINE SHAPEFILES
2007 TIGER/LiNE SHAPEFILES
TIGER/LiNE FiLES

OTrer 2010 Census GEoGRAPHIC ProDUCTS

GeoGrAaPHY MAIN PAGE




1176 North Pleasant Street, Amherst, Massachusetts, United States
Address is approximate

L & S

Other Geocoded road information

D = i X
', d « Photos

.....

N|Pleasant

~r




Satellite image classification,
aerial photo interpretation

Land cover map

Census map Mailed surveys

Topographic maps Surveys, RADAR, LIDAR




Topographlc I\/Iaps from Surveys
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Example USGS quadrangle topo lines deflned based on
widespread surveys




Topographic Maps from SPACE

Main Antenna
QD A  Attitude and Orbit

Determination Avionics
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ew-school topographic maps: SRTM
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Topographic Maps from LASERS




Satellite image classification,
aerial photo interpretation

Land cover map

Census map Mailed surveys

Topographic maps Surveys, RADAR, LIDAR

Digitized paper maps,

Change maps aerial photo interpretation




Scanning and interpreting historic
aerial photos




Satellite image classification,
aerial photo interpretation

Land cover map

Census map Mailed surveys

Topographic maps Surveys, RADAR, LIDAR

Digitized paper maps,

Change maps aerial photo interpretation

Point locations GPS collars, Field collection




collar data — migration routes

Kilometers

[ 402.0000001 - 423
[] 423.0000001 - 448
] 446.0000001 - 471
[ 471.0000001 - 487
[] 4e7.0000001 - 526
] 526.0000001 - 558
] ss8.0000001 - 502
™1 se2.0000001 - 628




Spatial display of XY Coordinates

WK N U A WN| =

= | |
R INOUL s WIN = O

[SY
O

A

|

B

ciar_gbhif
ciar_gbif
ciar_gbif
ciar_gbif
ciar_ghif
ciar_gbif
ciar_gbif
ciar_gbif
ciar_ghif
ciar_gbif
ciar_gbif
ciar_gbif
ciar_ghif
ciar_gbif
ciar_gbif
ciar_gbif
ciar_ghif
ciar_gbif

ILatitude
48.7502
48.5835
48.5835
48.5835
48.5419
48.5419
48.4585
48.8335
48.7918
48.7918
48.7918
48.7918
48.7918
48.7502
48.7502
48.7085
48.7085
48.7085

G
Longitude
-122.875
-123.042
-123
-122.958
-122.958
-122.833
-122.958
-121.917
-116.458
-105.542
-103.5
-102.5
-100.833
-98.4583
-97.5416
-116.292
-113
-104.5




Recap:

» Data come from many different sources

— Can't find what you need? Create your own!

» All data are subject to error

— Never assume that your data are perfect

* Manipulating and storing data are well
within the GIS wheelhouse




ArcGIS Editor Toolbar

Editorv M Q ~ Tach|Create New Feature ¥ Tarqet:|Parcels %

The editor toolbar only works for vector data (shapefiles)

Create and edit new shapefiles
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