Virtual Internships
GEG 239: Capstone in GIST

NYS GIS Association, NYGeoCon
September 25-27, 2023
Albany, NY

Monroe

Community
College

STATE UNIVERSITY
OF NEW YORK

The Meeting Workforce Needs for Skilled Geospatial Technicians through Virtual Geospatial Information Science Technology Education
project was funded through the U.S. National Science Foundation (NSF) Office of Advanced Technological Education under Grants
Award # 1955256 to Monroe Community College. Any opinions, findings, and conclusions or recommendations expressed in this
material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.




Welcome and Introductions

Poll question: Have any of you participated in a virtual
internship, either as a student or as a host?

Will Simone — Graduate AAS & Micro-credential, May 2023.
Psychology B.A. SUNY Plattsburgh

MCC'’s GIST Team:

Jonathon Little: Geography/GIST Professor + NSF ATE PI
Heather Pierce: Geography/GIST Professor + Co-PI

Wayne Howard: Adjunct GIST Professor + Senior Collaborator

Catherine DuBreck: MCC GIST + Co-PI



MCC’s Geospatial program

Stackable:
- 24 Credit GIST Certificate
- A.A.S.in GIST

» 9-credit, 3 course micro-credential for GIST
professionals

- All fully accessible on campus and online

We also have an A.S. Geography
concentration in GIST



AAS 1n Geospatial Information
Science & Technology (GIST)
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Virtual Internships/Partnerships include:

National GeoTech Center of Excellence

New York Geographic Alliance

New York State Department of Environmental Conservation
NY State Department of State at University of Albany

GIS Scholars (Inner City Rochester GIS program)
EagleView

Freshwater Future — Petoskey Michigan

FLOW - For the Love of Water — Traverse City Michigan
Water for South Sudan

SUNY Cortland

American Red Cross — Rochester New York

New York Sea Grant

Genesee Land Trust

MCC Library

River Area Council of Governments (RACOG)

Washington State DOH

University of Maine — Center for Advanced Forestry Systems
Central Library of Rochester and Maine

Rochester Ecology Partners

FMCE (Federation of Monroe County Environmentalists)



Global Virtual Internships

Saving Africa’s Nature (SANA) in Tanzania
Colombia: Fundacion Universitaria Tecnoldgico
Comienalco

Costa Rica: Monteverdi Institute

Mexico: Universidad Autonoma de San Luis Potosi
Kazakhstan: Kazakh State Agrotechnical University
Malawi: Cornell University and partner in Malawi
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summer paid virtual internships

2021:
Water for South Sudan — Rochester, NY
NYS Department of Health — Albany, NY

2022:

Genesee Land Trust — Rochester, NY

NYS Department of Health — Albany, NY

University of Maine — Advanced Research & Technology
(START) — Center for Advanced Forestry Systems (CAFS)
project

2023:

University of Maine — Advanced Research & Technology
(START) — Center for Advanced Forestry Systems (CAES)
project



The Top 8 Strategies for Cultivating
Successiul Virtual Internships in GIS

Establish a foundation.

Develop great relationships with the hosts.
Find the right student match for the
internship project.

Establish ground rules.

Have a good game plan and execute it
well.

Pay attention to the fundamentals.

Know when you need to be a cheerleader.
Celebrate the results!






Monroe Community College

GIST Capstone — 2023
Creating a QGIS Plugin
Student: Will Simone

Internship Host:

Dr. Kasey Legaard
University of Maine




Background

Analytic experience
GIS exposure

Educational options

MCC GIST

- Advanced Coursework
- Capstone NSF Grant Internship



Introduction

Continuance of existing project
- Summer Internship 2022
- Work by fellow student Casmir Brown

- Positive results needed a way to be
implemented

Dr. Legaard’s existing workflow
- Goals: simplify, improve, accessibility

Research project



In QGIS, a processing plugin is a script (usually python) or a set of scripts

Plugins

that add extra functionality to the QGIS software.

@ Plugins | All (1056)

. Not
installed

2% Upgradeabl

L setiings

Model builder
Arc toolboxes

h.
# AcATaMa
# Actions for relations
# Active Flre
% Add a point road sign
# Aderyn Data Search
# Adjust Style
& AdressesFr
# Adresssuche
# Advanced Line Editor
# AemetOpenDataDownloader
* AGIS
# agknow for QGIS

# AGT - Archaeclogical Geophysics Toalbox

# Alloy Search Here
# ALS Downloader
# AmigoCloud

# AMIL-Assistente de Mapa Interativo Leaflet

# ANA Data Acquisition

# Anaximandre

# Andalusian Population

# Animate OSM

# Animove

# Annatation to Label

# AnnotationManager

# AnotherDXFimporter

# Append Features to Layer
# ArcGIS ImageServer Connector
# ArcheoCAD

# Archiwalna Ortofotomapa
% Area Along Vector

# Area Ratio

# Area Weighted Average
& arrayPlus

# ArtNorm

# Articulagdo Sistemndtica

# Asistente LADM-COL

& Assisted-MapMatching
# AtlasExportFunction

& atlasprint

& Attribute based dustering

Ak -

~ |Upgrade Al

Uninstall Plugin

Reinstall Plugin

There are
several types
of plugins in
QGIS,
including:
Processing,
Map Layer,
GUI, Action

1056 Officially
published on
QGIS

Processing Toolbox
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Recently used
Cartography
Database

File tools
Interpolation
Layer tools
Mesh

Network analysis
Plots

Raster analysis
Raster creation
Raster terrain analysis

Raster tools

@ Vector analysis

@ Vector creation

@ Vector general

@ vector geometry

@ Vector overlay

@ Vector selection

(@ Vector table

(@ Vector tiles

-3 ClearSkyBoost

¥ ClearSkyBoost
-3 ClearSkyBoost

i GDAL

& GRASS

143 Lat Lon tools

E Mergin Maps

& sAGA

# Test




Development

G e t t ing S t a_r t e d (@ Latitude / Longitude Calculator

5 Latitude
Self directed wo 9 fon % fsws % e wenio

learning Longitude
® UDEMY Course ‘1050 :‘ 30M :‘ 30.005 :‘ : ‘fil)S.DDI)DDDD :‘
 Practice plugin

#QGIs Documentation

Under the I—Iood RS 7 witing a Procesing pluin

« QGIS processing
parameters

- Fmask and its
dependencies

.idea

_ pycache__

help

i18n

libs

scripts.

test
[2] _init_py
2] FmaskTest.py
2] FmaskTest_algorithm.py
2] FmaskTest _provider.py
17.2, Updating a plugin (8] iconpng
[] Makefile
[ metadata.txt
[o] pb_tool.cfg
B plugin_upload.py

0O pylintrc
€ README html
-] README.txt




-

iclass FmaskTest Algorithm(QgsProcessingAlgorithm
SAFE_DIR="'SAFE Directory"
OUTPUT_PATH="0Output Mask Path"
RESOLUTION = ‘RESOLUTION®

def initAlgorithm(self, config=None):
self.addParameter(QgsProcessingParameterFile(
self.SAFE_DIR,
'Specify the directory where your source files are located®,
defaultValue=os.path.expanduser('~"),
behavior=QgsProcessingParameterFile.Folder

))

self.addParameter(QgsProcessingParameterFileDestination(
self.OUTPUT_PATH,
'Specify the output mask file®,
createByDefault=True,
defaultValue=os.path.join(os.path.expanduser(‘~"'), ‘cloud mask.tif’
fileFilter="GeoTIFF (*.tif)"
)) ##Updated 3/30

self.addParameteﬁ@QgsProcessingParameterEnum(

self.RESOLUTION,

‘Select 10m or 20m resolution. Higher resolution may take longer to process
options=['10','20'],

defaultvalue= '20'

)




Results

Q@ ClearSkyBoost

Current state of ===

Specify the directory where your source files are located

the plugin

Select image resolution, 10m for more detail or 20m for faster processing.

. B ug traCker E  Select the minimum doud size (in pixels) to retain [optional]

2

(] G l | I Keep Intermediate Files

Cloud and Shadow Buffer Distance (in meters) [optional]

- Self correcting e
parameters

C:\Users\will\doud_mask.tif
- Processing status

About

1 WSIMONE-patch-1 had recent pushes 1 miute 3g0 _

FmaskTest Cancel

Run as Batch Process... ‘ | Close




Extended Development

Additional Opportunities
« Summer 2023 Internship
- SUNY Undergraduate Research Conference

“Clear Sky Boost": A Python-based QGIS Plugin for Efficient
Cloud Removal from Sentinel2 Imagery Using Machine Learning

Wiliam Simone

Research Question

ained Machme Learning Algorthm be apphed to Sentinel 2 data to provide more effcient high accuracy cloud rems
Can this process be packaged into 8 standalone open source plugin for QGIS?

Cloud cover in satefite imagery can lead to inaccuracies and errors
when producing maps. To misgate these issues. s Important to
remove the cloud cover prior fo analysis and processing. Athough
Fmask is a commonly used method for cloud removal

avalable since 2012. it may not be suftable for more detailed work
particuiarty i forested regions of Mame. Therefore. there is a need for

Due 1o the success of e ML raning and agpicaton, iow-up
Gevelopment wes pursued. Ths s where my work begen on the
Gevelopment of 8 QGIS plugn  The plugin needed to contain ail
elements of tvs complex operaton n cne user fendy pockage that
uncons i the QIS smironment
Fmask Post-processed ML outpu ve. Round 2 ML
Methodology TISTOM 03/08/21

et ated dhoe 10 buttering of
devestimates o cover g

Fiure L M b of o et g 4
e

erform accuracy assessment & quanttative
comparison on ML output
+ Compare to Fmask sccuracy (between 52 4
and 96 4%, dependent on version and source

layer
+Train for cloud'shadow Getecton on fallspring
imagery
~QGIS Pugin

+ Mut satetite functonaiy
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Questions and Comments?

Email:
Wayne Howard
whowardl 1l @monroecc.edu

Jonathon Little
jlittle@monroecc.edu

Thank youl!


mailto:whoward11@monroecc.edu
mailto:jlittle@monroecc.edu

Every Fall

Geospatial Data Acquisition and Management
GEG 236 (3 credit hours) - Part of the micro-credential series (GEG 236, 237,
238), the A.A.S. in GIST and as an elective in the GIST Certificate program.

This course addresses the interpretation and understanding of a variety of data formats used by
geospatial professionals. It introduces the fundamental concepts such as primary Geospatial
Information Science (GIS) data creation, geodatabase design and creation, data management, and
discusses quantitative techniques for the collection, classification, integration, and management of
geographical data. Advanced topics include: UAS data collection and processing, mobile data
collection, automation using Python and enterprise geodatabases. Students will be guided through
a series of lectures hands-on computer-based exercises, and an end of semester project.

Prerequisites: Introduction to Remote Sensing (GEG 133) or permission of the instructor.

Students in this course:

- Learn important geospatial data management
skills that are in high demand!

- Learn the fundamentals of UAS (drone) training,

- Develop skills in UAS data collection and
processing.
- Learn advanced skills in mobile data collection.

!

|

!

| safety, mission and flight planning.
!

i

i

l - Interact in a multi-user environment using postGIS.
|

|

l

!

|

Topics covered:

- Data models, data formats and data management
- Best practices for data collection and processing
- Database management systems and schema

- Advanced geodatabase design

- Topology

- Enterprise geodatabase design

- Using QGIS in a multiuser, postGIS environment
- Introduction to Python automation




Every Spring
Web Mapping

GEG 237 (3 credit hours) Part of the new micro-credential series (236, 237, 238)

This course is an introduction to Web-based GIS. Students will learn about the usefulness and
application of Web GIS tools such as ArcGIS Online Story Maps, Esri Dashboard, Esri Insights,
Volunteered Geographic Information (Open Street Map), and Map services (Mapbox or GISCloud).
Students will become adept at storing and accessing spatial data in the cloud, practice developing
Story Maps to communicate spatial data, and learn how web mapping is key to mobile GIS
applications such as field data collection (Esri Field Maps). Students will be guided through a series
of lectures and hands-on computer-based lab exercises. An end of a semester project will allow
students to work on a project of their own design. Course material used are based upon the United
States Department of Labor's Geospatial Technology Competency Model (GCTM) for entry level
geospatial occupations including Geospatial or GIS Technicians or Technologists.

Prerequisites: Digital Earth (GEG 130) or permission of the instructor.

Students in this course: Topics covered:

- Learn important geospatial web mapping skills - Web Mapping vs. Desktop

that are in high demand! - Spatial Data in the cloud

- Apply web GIS tools such as ArcGIS Story Maps, - Web GIS platforms

Open Street Maps, and MapBox. - Online map publication on a web service

- Develop field data collection apps. - Story Map Design

- Apply cartographic principles in online map - Apply critical-thinking skills to solve problems by
design. using Web GIS tools in the development,

- Practice using web maps as a tool for topics such as  management, completion, and evaluation of a
emergency management. comprehensive geospatial project.




SPRING 2022

Introduction to Geospatial Programming
GEG 238 (3 credit hours)

Part of the micro-credential series (GEG 236, 237, 238) and the A.A.S. in GIST.

This course teaches how to customize and automate Geospatial Information Science (GIS)
applications using the Python scripting language. Automation can make your work easier, faster,
and more accurate, and knowledge of a scripting language is a highly desired skill in GIS analysis.
Upon completion, students will be able to solve geospatial problems and streamline GIS workflows
through the creation and modification of scripts. Students will be guided through a series of lectures

and hands-on computer-based lab exercises. Course material used are based upon the United
States Department of Labor’s Geospatial Technology Competency Model (GCTM) for entry level
geospatial occupations including Geospatial or GIS Technicians or Technologists.

Prerequisites: GEG 130, GEG 133, and GEG 230 or GEG 236 all with a grade of C or higher

or permission of the instructor.
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Students in this course:

- Learn to automate geoprocessing tools and to
modify and create scripts in Python.

- Learn geospatial coding best practices.

- Design and develop custom GIS applications.

- Modify user interfaces to increase productivity.
- Understand introductory programming concepts,
methods, approaches and workflows.

- Explain advanced programming concepts.
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Topics covered:

- Introduction to Python and geoprocessing tools.

- Model Builder and programming fundamentals.

- Geoprocessing and object-oriented programming.
- GIS inventory using the data access module.

- Debugging and error handling.

- Data access and creation with geodatabases.

- Working with geometry and map layout.

- Jupyter notebooks.




