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Levels of Citizen Science

* Crowdsourcing
* Citizens-as-sensors

* Collect and contribute data,
perhaps unknowingly!

* Twitter feeds
* Distributed Intelligence

Citizen Science

*+ Term just added to the Oxford * Citizens help to interpret data 8
English Dictionary in June 2014 - Amazon's Mechanical Turk ______ Ch——
+ “Scientific work undertaken by * Participatory Science \/_

members of the general public, * Aid in problem identification and
often in collaboration with or ul dEﬁFl'lltiiﬂﬂ :
the direction of professional + Active in data collection
scientists and scientific instituti « Extreme citizen science

* Citizen Scientists * Collaboration and analysis

* Provide experimental data
* Raise new questions (from Haklay, 2013)
* Co-create scientific culture

Slides courtesy of Thomas Pingel, Northern Illinois University



he most promising developments for citizen geoscience is the
development of a very good, open source, free GIS:

QGIS

(formerly Quantum GIS)
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Slide courtesy of Thomas Pingel, Northern lincis University




QGls allows for more than just|  \WWhat do you really need to know
It puts the tools for visualization i to get sta rted?

e 1. How do | get QGIS?
hj;:;i;ﬁ:;g"j; IR arere How 2. Where do | get data?
3. What are the basic kinds of data?
The tool req 4. What s a Spatial Reference System?
& 560 5. How do | create my own data?
g g 6. How do | start to visualize and analyze my own data?
manipula 7. How can | teach myself how to use QGIS?

Slide courtesy of Thomas Pingel, Northern lllinois University
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ow do we teach ourselves QGIS?

e Bring Professor Pingel back for round two!

e |t’s all about independent study - QGIS has great tutorials, independent user groups,
and a trove of “how-to” YouTube videos.

e |t's intimidating to start with a blank map canvas.

e It’s aninvestment to learn how to fetch on-line GIS data sets and put them on QGIS.

e |t's easy to learn how to turn on and to turn off the mapping layers for viewing or
printing.

* |t's yet a deeper level of investment, but not too hard, to learn to coordinate field
data capture with GPS devices and create new mapping layers.

At Lake Wildwood our formula for learning:
One obsessive Committee Chair,
+ An accommodating General Manager and Board,
+ A science advisor on-call for guidance,
+ A savvy millennial staffer,
+ A crew of citizen GPS-data-logger-volunteers = Success (hopefully)



Where do the GIS data come from?

1. Find existing maps on-line and add them to QGIS:
e USGS, SCS, National Map, Natural Earth, County Records, etc.
 Open Layers Maps — Open Streets Map and others.

2. Digitize features directly onto the QGIS map canvas (usually by
tracing features over aerial imagery).

3. Collect data in the field with GPS data loggers, manual sediment

depth tools, and stream and rainfall gages, to create new features
in the QGIS project.



Examples of GPS Data-Loggers

Smartphone w/GPS app
Citizen Grade => SO +-

(3 +- meter accuracy)

Trimble geo7x
Professional Grade
=>515,000 - 525,000

( 1 centimeter accuracy)

Garmin GPSMAP 64s
Citizen Grade => S400

(3 +- meter accuracy,
includes barometric altimete




Sediment Measurement Options

Slide courtesy of Peter Berrini



Sediment Measurement Options

Slide courtesy of Peter Berrini



Getting Rainfall and Creek Stage Data




Getting Rainfall and Creek Stage Data

Account
CUMATE
_;:@ ELDOVI E W/ Fields Data Import Notifications Peter Mesha's Operation v

L Search by address, zip code, or lat/long

Add a Field
You can usa the Draw 100! to create a shape, of you
can w 1 & shape by clicking Impon in the 10p

navigabon

Faald Name

Field Name

Chant Name

Client Name

Farmmn Nams

Farm Name

Approximate Aros

Cancel

Hide CLU Boun

Muc: 2uta ©2017 Ouctin iragery 22017, Dig1aiGkude, Lardsg! | Cugmeraciz, USOA Farm Service Agencs



Getting Rainfall and Creek Stage Data

Climate Corporation

Account

n

LIMATE
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(This is what your QGIS map canvas will look like before you add data)
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Lake Wildwood Section 319 Project

Client:

Varna, lllinois

Lake Wildwood Association
Joan Boyer, General Manages

1000 Lake Wiidwood Drive

Varmna, IL 61375

Office (308) 463-2047

Engineer:

Hey and Associates, Inc.
8755 West Higgins Road, Swire 835
Chicago, 1L 60631

Oftice (773) 693-9200

Fax (773) 693-9202

Benchmark:
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Basin Operations:
in-series, off-line basins.
rolled with entrance and exit rip-
stone overflow spillways.
s “Activate” at 30 cfs flow in
Creek
cet spot” is at 150 cfs — 75% of
Creek flow is captured by the
S.
s “Lose functionality” (except for

sand removal) at +-2 year storm
cfs).

Section 319 Grant:

e 583,500 EPA (35%

e $155,300 LWA (65%)
e $238,800 Total

Settling Basins are designed to captu
1,750 +- tons per year of coarse silt a
1,150 tons +- per year of fine sand.

Creek Relocation will stop erosion of
adjacent “Grant’s Hill,” estimated to
reduce sediment loading by 530 tons
of soil per year.

For a total estimated reduction of 18
of all estimated sediment which settl
into Lake Wildwood.




Our Citizen Scientists at Work
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Tributary 2.x Area Survey - 1/21/2017




Tributary 2.x Area Survey - 1/21/2017










630

620

610

590

---------------------------------- 630
¥~ Ditch Flowline - Inlet 34
.............................................. sessvess -e 620
........... A PP R T LT 6‘
Sediment Deposition ¢
o s o
! Dredged spoils from Basins A and B - placed here circa 2005 +
------------------------------------------------------------------------------------------------------------------------------------------------------------------- 590
........................................................................................................................................................... 580
Lake Wildwood = Dry Dam 34 Notes:
Section A-A - Assessment survey performed by PM/BE in Jan 2016.

- Primary Function - Dredged Spoils Disposal
- Secondary Function - Inlet 34 Sediment Removal

Existing Conditions
Dry Dam 34




Citizen Science

My thoughts on “Citizen Science” in practice at Lake Wildwood:

e Our members are quite capable of collecting and mapping useful data,
 Having the in-house ability to produce a variety of maps is in itself very useful for:
O Clearer communications in meetings, and,
O Tracking completed projects/phases year-over-year, and,
O Helping to prioritize geo-spatial tasks using only our improved observation skills, and,
O Through improved visualizations, helping our members better understand our project
planning activities (a picture is worth a thousand words), and,
O Improving the scope statements that our scientists, engineers and contractors rely on

to provide needed services to our Association.
 We are fortunate to have science and engineering advisors on-call for guidance as needed.
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Thank youl!

lllinois Lakes Management Association - 2017 Conferenc
Pete Mesha, PE, LEED AP, FACEC
pmesha@wightco.com
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Spatial Reference Systems

To fully understand Spatial
Reference Systems is a tall
order — This text is available
from Amazon if you are curious.

Fortunately, you can run QGIS
with a general understanding of
Spatial Reference Systems.

Study the QGIS Tutorial on this
subject.

SECOND EDITION

Basic GIS

Coordinates

Intomasional Rofarence Pole

Jan Van Sickle



Spatial Reference Systems

face
iomas H. Meyer

s first exposed to geodesy while studying

1atics at Texas A&M University. | was taking a

e in geographic information systems (GIS) and,

g an exercise, came upon a dialog box with a field
e value indicated the datum to which my data
red. | had no idea what this meant, so | asked

er student. | was told, “Who knows? Just accept
efaults.”

lly understand Spatial Reference Systems is a tall
- — This text is available from Amazon if you are
us.

inately, you can run QGIS with a general
rstanding of Spatial Reference Systems.

/ the QGIS Tutorial on this subject.

Introduction to
Geometrical and
Physical Geodesy
FOUNDATIONS OF GEOMATICS

Thomas H. Meyer




Spatial Reference Systems

To be honest — I've been using the default SRS :
WGS/Pseudo Mercator EPSG:3857

To fully understand Spatial Reference Systems
is a tall order.

Fortunately, you can run QGIS with a general
understanding of Spatial Reference Systems.

Study the QGIS documentation on this subject.

Enable ‘on the fly' CRS transformation (OTF)
Filter

Recently used coordinate reference systems

Coordinate Reference System Authority ID
*Generated CRS (+proj=tmerc Hat_0=36.66666666666666 Hon_0=-90.166666... USER:100001
* Generated CRS (+proj=merc Hon_0=0 +k=1 +x_0=0 +y_0=0 +a=6378137 +b... USER:100000
Tokyo /UTM zone 54N EPSG:3095
NAD83 EPSG:4269
NAD_1983_StatePlane_Illinois_West_FIPS_1202_Feet EPSG:102672
WGS 84 EPSG:4326
WGS 84 /UTM zone 16N EPSG:32616
WGS 84 / Pseudo Mercator EPSG:3857
< | 10 | »
Coordinate reference systems of the world [7] Hide deprecated CRSs
Coordinate Reference System Authority ID o
Batavia (Jakarta) / NEIEZ EPSG:5330
Batavia (Jakarta) / NEIEZ (deprecated) EPSG:21100
Batavia / NEIEZ EPSG:3001
Makassar (Jakarta) / NEIEZ EPSG:5331
Makassar (Jakarta) / NEIEZ (deprecated) EPSG:25700 (4
Makassar / NEIEZ EPSG:3002
Popular Visualisation CRS / Mercator EPSG:3785
Pulkovo 1942 / Caspian Sea Mercator EPSG:3388
SIRGAS 2000 / Brazil Mercator EPSG:5641
Segara (Jakarta) / NEIEZ EPSG:5329
Segara (Jakarta) / NEIEZ (deprecated) EPSG:2934
Segara / NEIEZ EPSG:3000
Sphere_Mercator EPSG:53004
WGS 84 [ Mercator 41 EPSG:3752
WGS 84 [ Mercator 41 EPSG:3994
WGS 84 / PDC Mercator EPSG:3349
WGS 84 / PDC Mercator EPSG:3832
WGS 84 / Pseudo Mercator EPSG:3857 -

< | 1

Selected CRS:  WGS 84 / Pseudo Mercator

+proj=merc +a=6378137 +b=6378137 Hat_ts=0.0 Hon_0=0.0 +x_0=0.0 +y_0=0 +k=1.0 +units=m +nadgrids=@null +wktext

+no_defs

][ Cancel ][

Apply ][ Help




Levels of Citizen Science

* Crowdsourcing
* Citizens-as-sensors

* Collect and contribute data,
perhaps unknowingly!

* Twitter feeds
* Distributed Intelligence

Citizen Science

*+ Term just added to the Oxford * Citizens help to interpret data 8
English Dictionary in June 2014 - Amazon's Mechanical Turk ______ Ch——
+ “Scientific work undertaken by * Participatory Science \/_

members of the general public, * Aid in problem identification and
often in collaboration with or ul dEﬁFl'lltiiﬂﬂ :
the direction of professional + Active in data collection
scientists and scientific instituti « Extreme citizen science

* Citizen Scientists * Collaboration and analysis

* Provide experimental data
* Raise new questions (from Haklay, 2013)
* Co-create scientific culture

Slides courtesy of Thomas Pingel, Northern Illinois University



Citizen Science

» Term just added to the Oxford
English Dictionary in June 2014

* "Scientific work undertaken by
members of the general public,
often in collaboration with or under
the direction of professional
scientists and scientific institutions.

Fd

* Citizen Scientists
* Provide experimental data
* Raise new questions
* Co-create scientific culture

Slides courtesy of Thomas Pingel, Northern Illinois University
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Levels of Citizen Science

Crowdsourcing
* Citizens-as-sensors

* Collect and contribute data,
perhaps unknowingly!

* Twitter feeds
Distributed Intelligence

Citizen Science

+ Term just added to the Oxford * Citizens help to interpret data 8
English Dictionary in June 2014 * Amazon’s Mechanical Turk T —
+ “Scientific work undertaken by * Participatory Science \/,’_
members of the general public| * Aid in problem identification and -
often in collaboration with or U deﬁﬂltl+0n _
the direction of professional * Active in data collection

scientists and scientific institut Extreme citizen science

« Citizen Scientists * Collaboration and analysis
* Provide experimental data
* Raise new questions (from Haklay, 2013)
* Co-create scientific culture

Slides courtesy of Thomas Pingel, Northern Illinois University
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Slide courtesy of Thomas Pingel, Northern lincis University

QGIS allows for more than just mapping.

It puts the tools for visualization and analysis
in your hands.
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Slide courtesy of Thomas Fingel, Northern ilfnafs University

QGIS allows for more than just mapping.

It puts the tools for visualization and analysis

i

T

However, GIS is a big topic.
The tool requires some basic knowledge of

how geographic information is created,
manipulated, stored, and represented.

Slide courtesy of Thomas Pingel, Northern lllinois University




Spatial Reference Systems

here are more than 1,000 horizontal geodetic datums
nd over 3,000 Cartesian coordinate systems, sanctioned
y governments around the world and currently in use, to
escribe our planet electronically and on paper.”

- Jan Van Sickle

ve been using a default SRS : WGS/Pseudo
lercator EPSG:3857 — Just for ease of use.

o fully understand Spatial Reference Systems is a
|l order.

ortunately, you can run QGIS with a general
nderstanding of Spatial Reference Systemes.

tudy the QGIS documentation on this subject.

Enable ‘on the fly' CRS transformation (OTF)

Filter

Recently used coordinate reference systems

Coordinate Reference System Authority ID
* Generated CRS (+proj=tmerc Hat_0=36.66666666666666 -Hon_0=-90.166666... USER:100001
* Generated CRS (+proj=merc Hon_0=0 +k=1 +x_0=0 +y_0=0 +a=6378137 +b... USER:100000
Tokyo /UTM zone 54N EPSG:3095
NAD83 EPSG:4269
NAD_1983_StatePlane_Illinois_West_FIPS_1202_Feet EPSG:102672
WGS 84 EPSG:4326
WGS 84 /UTM zone 16N EPSG:32616
WGS 84 / Pseudo Mercator EPSG:3857
< | m »
Coordinate reference systems of the world [7] Hide deprecated CRSs
Coordinate Reference System Authority ID &
Batavia (Jakarta) / NEIEZ EPSG:5330
Batavia (Jakarta) / NEIEZ (deprecated) EPSG:21100
Batavia / NEIEZ EPSG:3001
Makassar (Jakarta) / NEIEZ EPSG:5331
Makassar (Jakarta) / NEIEZ (deprecated) EPSG:25700 L3
Makassar / NEIEZ EPSG:3002
Popular Visualisation CRS / Mercator EPSG:3785
Pulkovo 1942 / Caspian Sea Mercator EPSG:3388
SIRGAS 2000 / Brazi Mercator EPSG:5641
Segara (Jakarta) / NEIEZ EPSG:5329
Segara (Jakarta) / NEIEZ (deprecated) EPSG:2934
Segara / NEIEZ EPSG:3000
Sphere_Mercator EPSG:53004
WGS 84 [ Mercator 41 EPSG:3752
WGS 84 [ Mercator 41 EPSG:3994
WGS 84 / PDC Mercator EPSG:3349
WGS 84 / PDC Mercator EPSG:3832
WGS 84 / Pseudo Mercator EPSG:3857 -

< | i

Selected CRS:  WGS 84 / Pseudo Mercator

+proj=merc +a=6378137 +b=6378137 Hat_ts=0.0 Hon_0=0.0 +x_0=0.0 +y_0=0 +k=1.0 +units=m +nadgrids=@null +wktext

+no_defs

[ o

][ Cancel H

Apply ][ Help




Spatial Reference Systems

UNITED STATES DEPARTMENT OF THE INTERIOR

" 7 GEOLOGICAL SURVEY
Cartographic Projection Procedures for the UNIX
Environment—A User’s Manual

— e gy

Gerald 1. Evenden®

Open-File Report 90-284

This report is preliminary and has not been reviewed for conformity with U.S.
4 andard

Geological Survey editorial Use of trad is for purposes of identi-
fication only and does not i d t by the U.S. Geological Survey.
May 13, 1990

1Woods Hole, MA 02543

Introduction to
Geometrical and
Physical Geodesy
FOUNDATIONS OF GEOMATICS

Thomas H. Meyer
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