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Project Elements

Geospatial Data Analysis
Data Management / Data Science

Access to Data Resources

Support Other Projects

Support science projects with specific tasks

Align this support with the goal of modernizing
and improving data management, analysis, and
data access strategies

Often leveraging newer technologies to achieve
these goals

Cjernter—wide support through the development of
systems and resources
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Geospatial Data Analysis — Support to Science Projects a USGS

science for a changing world

Geospatial Data Analysis

* Provide geospatial expertise to science projects on:
* Field mapping methods
* Development of customized field maps
 Sample site unit definition and selection

« GIS layer development

* GIS tooldevelopmentand support.

* Oversightand support for various GIS-related tasks including:
* Spatial analysis, including use of Python programming
* Training for staff and cooperators in GIS data entry

e Database management and Geospatial data set
concepts

 Data processing techniques

* Production of printed maps and online map products



Geospatial Data Management — Support to GCMRC

Enterprise GIS Administration

¢ Involves maintaining on-premise servers, system
configurations

 Testing and migration of systems to newer
versions of software

e Database administrative tasks

« (Code development for automating the upload of
data and publishing geospatial services online
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Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by

the U.S. Government.

Storing and serving geospatial data in an
enterprise environment
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Data Management - Support to Science Projects a USGS
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* Fish Monitoring Database
* Migration from Oracle to PostgreSQL (2021)

PostgreSQL

 Updated Workflow for Data Staging and
QAQC (2022-23)

* Leveraging tools such as Microsoft Teams &
SharePoint to collaborate with fish I —————

2. Works with DBA/Staff to froubleshoot e Totlrous 20000131533 cumy complle 0081838 tnacolt
conversion/importing iss S or R Scripts to /

Ues
cooperators across the GCDAMP. T papep
Use MS Teams
to notify that r—}'ﬁ

Fish Cooperators Point of Contact (POC) Trip Data is ready

* Lake Powell Water Quality { -

onversion

via MS Teams and send post
2. Uses Teams to communicate QAQC
with GCMRC DBA / Fish Biologist

* Published release of WQ database (2022) e A Gy

to communicate

o
- D lopment of onl tools (2023-24
e Ve O e n O O n I n e O O S Fish Monitoring
: Database
. :
0 n-premise Data Resources - sevs Taoss ,
- Staging Tables
GCMRC Database Adminisirator in 1. Tables populated using Full Convert or R Script
, _ Dat: t_trip, t_sample, t_specimen
. . . - Wf!:eﬁ aﬂg mamt;\ﬂs EAQdC S{:ﬂgs 2. QAQC is performed on these staging fables. /
- Writes and maintains Load script
« Coordination with SBSC IT and GCMRC e i s casne T |3 [t
1. Load scripts are tested against copied prod. data
to ensure accuracy prior to actual loading.

2. Then, load scripts are run to update production
tables.

science projects to improve data Ba w

management practices (on-going)




- Access to Enterprise Data Resources a USGS
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Access to Online Data Resources ’%USGS
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Mop  Seene  Groups  Help Q

v @ Imagery/imagery ColoradoRive X+ (m] X

<« C M s grandcanyonusg.. & ¥ In} @ &  Relaunchtoupdate :
[ USGs [ Sharepoint [ GISAdmin [J DataManagement [ Data Science »
L o ArcGIS REST Services Directory Login | Get Token
ccess to Geospatia ata niine e ——— e
= Imagery/Imagery_C 2021 (; ver)
View In: ArcGIS JavaScript ArcGIS Online Map Viewer ArcGIS Earth ArcMap

View Footprint In:  ArcGIS Online Map Viewer

Service Description: In May 2021, the Grand Canyon Monitoring and Research Center (GCMRC) of the USGS Southwest
Biological Science Center (SBSC) acquired airborne multispectral high resolution data for the Colorado River in Grand Canyon in

° o
. L] Arizona, USA. The imagery data consist of four bands (blue, green, red and near infrared) with a ground resolution of 20
centimeters (cm). These data are available to the public as 16-bit geotif files. They are projected in the State Plane (SP) map
° projection using the central Arizona zone (202) and the North American Datum of 1983 (NADS3).

Name: Imagery/Imagery_ColoradoRiver_2021

Description: In May 2021, the Grand Canyon Monitoring and Research Center (GCMRC) of the USGS Southwest Biological
Science Center (SBSC) acquired airborne multispectral high resolution data for the Colorado River in Grand Canyon in Arizona,
USA. The Imagery data consIst of four bands (blue, green, red and near Infrared) with a ground resolution of 20 centimeters
(cm). These data are avallable to the public as 16-bit geotif files. They are projected In the State Plane (SP) map projection

* https://grandcanyon.usgs.gov/server/rest/services |himimiinaianie

———

single Fused Map Cache: false

Exter

XMin: 26210.433447307807
YMin: 527666.5010509308

XMax: 253506.03365899343
YMax: 661691.1011757506
Spatial Reference: 102988 (6404)

* Grand Canyon Geospatial Portal

Map Layers
A collection of Map Image Layers commonly used for Grand Canyon and Colorado River base maps by the USGS' Grand
Canyon Monitoring and Research Center (GCMRC) in support of the Glen Canyon Dam Adaptive Management
Program(GCDAMP).

XMin: 26210.433447307907

= S |

* https://grandcanyon.usgs.gov/portal el e = iSG
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* ESRI's ArcGIS Online platform e Grand Canyon Sandbar Monitoring

. 10,20 Since the completion of Glen Canyon Dam in 1963, the amount of sand supplied to Grand Canyon National Park has been reduced

< famypa by more than 90 percent. The Paria River, a tributary to the Colorado River 15 miles downstream from the dam, is now the single

™) Gusbus S most important supplier of sand to the Colorado River within the Park, This large reduction in sand supply has resulted in
* substantial decrease in the number and size of sandbars. Sandbars are important because they serve as campsites for river runner
and hikers, provide important aquatic and riparian habitats, and are the source of sand that may help protect archaeological stes.
The information collected by this project will be used to determine whether dam operations, including short-duration artifcial |
ods, cause increases or decreases in sandbars and associated campsites in Grand Canyon National Park

* Map layers, Web Maps, Web Apps :

@ momutu

* Custom web-based applications === — ’
C S a n d b a r M O n ito ri n g A p p ;g - N Sandbar Monitoring Data |
* Long-term Monitoring Cameras Site oo I /

sandbar Surveys

* Survey Data

@ momsiGuue

Colorado River Campsite Web Application

Photos

photos

Any use of trade, firm, or product names is for descriptive purposes only and does not imply e —
endorsement by the U.S. Government.



Access to Data Telemetry / Internet of Things (loT) 2 USGS
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Glen Canyon Dam IoT Field Site

* Sensor-to-Cloud data transmission
- Field computer on-site communicates with sensor
e Data are extracted at scheduled times

« Data packets are sentvia MQTT encrypted messages

Glen Canyon Dam, near Page, AZ

using a cellular connection to a data brokering client
in Amazon Web Services.

()
- Data stored in cloud-based Postgres pata A
Transfer __ 4°

database
* Partnering with USGS Cloud Hosting Solutions

Amazon Web Services

| ) ‘ SBSC loT
Account
> ThinglLogix -
Field PC 1 Foundry ' Data

Cellular

* Acceptable values defined for parameters

« Redesigned the real-time data visualization

Quality
Sensor

-+

Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by
the U.S. Government.
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GCMRC loT Diagram for Water Quality sensor at Glen Canyon Dam
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fiAccess to Data Telemetry / Internet of Things (loT) 2 USGS
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Little Colorado River loT Site

~» Sensor-to-Cloud data transmission

- Fish pit-tag antenna located in Little Colorado River now connected via
cellular data service
« Radio signal between River loT site and Rim site with cellular

* Access to provisional pit-tag readings for scientists and stakeholders in

near real-time
« Data download capabilities are now possible

%

' :
Amazon Web Services

! SBSC loT

ven Account

Antenna
«_»
. ThingLogix -
# Foundr i
y Visualization
‘ Database Software

i Field PC !

Radio ((
Little Colorado River

a USGS
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Little Colorado River

Little Colorado River Pit Tag Data
Fro

Total Daily Pit Tag Count

l “INLHI m ]WI L

Most Active Hours of the Day

[ ] .O........ .....
6 7 1 2
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-Additional Project Support
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* Integrating Content: Lake Powell Water Quality

* Programming Code Services

* Field Engineering Support

> 7 7

/
v /

Published WQ Database; Online Web App

USGS GitLab maintenance and support

computer status, remote reboot for field systems

Developing code-base for accessing data

Designing, installing and maintaining solar power systems to
support sensor deployments.

New water quality buoy to be deployed at Lees Ferry

Low Earth Orbit (LEO) Satellite antennas
* Firstdeployment of its kind within the U.S. Geological Survey

* Improved reliability of data and reduced costs

ZUSGS

science for a changing world




Added Benefits of Project - Collaborations and Affiliations a USGS
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Pl serves as liaison to SBSC IT group

IT Investment
Review Board (IRB)

o/ Coordination with SBSC IT Lead on all topics relevant to frmstion eragorontand
Council
information technology, data management, data access and e
cloud strategies [
* USGS Ecosystems Mission Area, IT Advisory Council —
° Representation & active involvement in IT initiativeS, trendS, Figure 1: Conceptual framework illustrating the tiered approach to IMT governance in USGS

and advances that shape science in USGS and across the DO/

* USGS Center for Data Integration Community of Practice

* Projectsuccessfully been funded to support data-centric work
that has complimented our mission for GCDAMP

¢ USGS Cloud Hosting Solutions (CHS) w P, ’\3
e GCMRC (and SBSC) use of Amazon Web Services (AWS) /

* Expanded Use of CHS: data backups to AWS, hosting online
web applications for science projects. { =

* Glen Canyon Dam Water Quality Data LIVE /

Analys s
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s Debris Flow / Flash Flood Risk Assessment

* Project staff developed / funded by USGS Hazards
Mission Area

 Leveraging existing GCMRC data sets, many
funded by GCDAMP, to develop preliminary risk
assessment related to debris flows and flash
floods in Grand Canyon.

 Funding has led to collaboration with NOAA NWS,
Coconino County Emergency Services, National
Park Service, Tribal Representation and Recreation
use groups

e Qutcome: NWS / County Alerts sent to satellite
texting devices across the region. Has
implications far beyond just weather alerts.

The suggegi’;ions and illustrations included in this slide are intended to improve debris flow and flash flood awareness and
preparedness; however, they do not guarantee the safety of an individual or structure. The contributors and sponsors of

this product do not assume liability for any injury, death, property damage, or other effects of debris flows or flash floods.

a USGS

science for a changing world




'Future Direction and Ideas...

* Geospatial

* Moving more data to enterprise databases,
and available through online services

* Integrating data sources into online content

 Advanced data visualizations that bring
together maps, data, and tools

* Data and Databases

« Moving Databases to online access

* Apply more data analytics to these resources

* |oT Real-time Data Access

* Actively tracking advances in data
communication

. * Rapid growth in emerging technologies

a USGS

science for a changing world
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Grand Canyon Monitoring and Research Center

Thank youl!

Questions?
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