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- Project K: Geospatial Science and Technology
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Project Elements

* 1 K/1. Geospatial Data & Analysis
/o /K.2. Data Management/ Data Science

“-» K.3.Access to Data Resources

~ Science Projects and LTEMP Goals

* Most GCMRC projects are supported by K.

 Support8 of the 11 LTEMP Goals with a wide array of
activities across all Project K elements

« Oftenleveraging newer technologies to achieve
science project objectives

 Center-wide support through the development of
dita systems and a range of data resources
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- Geospatial Data & Analysis

~ Project Elements

e 1 Geospatial Data Analysis

¢ Data Management/ Data Science

/
"« Access to Data Resources

o

~ Support Other Projects

s @

B Many field support functions: Maps, GIS layers, Tools 5%

e Guidance on ArcGIS Pro, other software
* Use of Python programming X
« Training for staff and cooperators

 Data Integration

Access to Geospatial Content

e Data Services

* Online Maps

. In;regrated online content
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Data Management (Geospatial and Non-spatial )

Enterprise GIS and Relational Databases

* /Many project data sets now using enterprise
environment

¢ Centrally managed computing resources, but separately
maintained, resource-specific databases

¢ Spatial and Tabular use the same / similar platforms

* Allows for easier integration of different data sets

e |Infrastructure as Code (laC)

« Design/ deploy relational database resources through code

# CREATE DATABASES FROM TEMPLATES

4 e Non-sp databases

21 psql -h $h -p $p -U $u -d postgres -c 'CREATE DATABASE fish_monitoring WITH OWNER = fish_monitoring_admin TEMPLATE = template;’

22 psql -h $h -p $p -U $u -d postgres -c 'CREATE DATABASE fish_monitoring_archive WITH OWNER = fish_monitoring_admin TEMPLATE = template;'
23 psql -h $h -p $p -U Su -d postgres -c 'CREATE DATABASE fish_monitoring_dev WITH OWNER = fish_monitoring_admin TEMPLATE = template;'

24 psql -h $h -p $p -U $u -d postgres -c 'CREATE DATABASE grand_canyon_fish WITH OWNER = fish_monitoring_admin TEMPLATE = template;'

## MORE HERE

e spatial (non-raster) databases

28 psql -h $h -p $p -U $u -d postgres -c 'CREATE DATABASE base_layers WITH OWNER = sde TEMPLATE = template_spatial;’
29 psql -h $h -p $p -U $u postgres -c 'CREATE DATABASE biological WITH OWNER = sde TEMPLATE = template_spatial;’
30 psql -h $h -p $p -U Su postgres -c 'CREATE DATABASE imagery WITH OWNER = sde TEMPLATE = template_spatial;'
postgres -c 'CREATE DATABASE physical WITH OWNER = sde TEMPLATE = template_spatial;'
pustgr‘es -c CREATE DATABASE tupoqr‘aphv WITH GWN template spatial;
tial;

-+

Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by
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GCMRC Enterprise Data System

System Architecture

Data Services

DOI Internal
Network

Database Server
(Linux)

W PostgreSQL
Instance

USGS eDMZ
Map Web Server
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[ @ ESRI Cloud Platform \
@ ArcGIS Online

Online map layers
Web maps

Web applications
Geospatial Hub

= Fish Monitoring DB = Basedatz

» Geospatial Datz = Base layers

« Imagery = Biological

« Topography = Imagery

« Channel Mapping = Lzke Powell
Data = Physical
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Hydrid of On-premises,
Online Services and Apps
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¥ master v | postgres | |+ v

@ AddWiki | | @ Configure Itegrations

Name
@ 1-sysadmin-config-Server sh
5 2-barinstal-config-posigres-postgis sh
7 3;ba-create-rofes-and-tempiate-abs s
4 a-ava-corfig-oatabases-secury'sh

ERTeTprIse-ge0abs. 0y

o~  asa/ 1| vén|o

P26anches 9 0Tags I 44KIB Project Storage

Code for installing and/or configuring PostgreSQL, d needed for
4% Meroebranch master o ode.sga g staclUnfasuctelpostres SEEITY
Thibedeau, Garrett W, authored 10 months ago 2

[ README | () Add LICENSE | | (& Add CHANGELOG

History | Findfle  Edit v

@ AJG.CONTRIBUTING | | + Enable-Auto DevOps | | @ Add Kubernetes cluster”| | + SetupCIICD

Last commit
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Data Management & Relational Database Administration < USGS

science for a changing world
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 /Fish Monitoring

SELECT » FROM public.wwsanplespecinen
WHERE river_code = 'COR' AND gear_code = 'EL' AND species_code = 'NT'

s o wag ek PostgreSQL

Data Output_ Messages  Notifications
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>.“D . ol g dssmtaanied o lesangeld o ool g o 8 o g srdutne g enddatetine o Meouds
igration from Oracle to PostgreSQL (2021) . —
" > Aa FTS Parsers 1585 206731 1993-05:07 20:28.00 st
* Updated Workflow for Data Staging and QAQC (2022-23) S = e o
N ;L:':v:"‘;m e 1588 206750 ot 1993.0510 2046:00 st
9 . . b ?’qf:c:lﬁ; 155 206738 1993.05.08 183600 st
* Leveraging tools (Microsoft Teams / SharePoint) to i m aa .
collaborate with fish cooperators across the GCDAMP. : e oo
! " 1597 206754 6C19930506. 5
. S = = — — =
 Lake Powell Water Quality - = - -
= s :
* Published release of WQ database (2022) - = = - : L
. 1 Manag%ﬂ\::::"‘l:‘ﬁ:‘rls‘Iumau — Total rows: 2000 31933 Query complete 00:00:01.838 Ln4,Col 1
O Development Of Onllne tOOIS (2023_24) 2. Works with DBA/Staff to troubleshoot Use Full Convert software |
ioniil rting i _ or R Scripts to
3 Firggreerlmnc;"mlz(ggIv’:tgn;s;l.tlgsehminate Load trip ﬂeldpdala into
. . irip field data errors PostgreSOL Staging Tables
« Sandbar Monitoring l
Use MS T
to noty et —
Fish Cooperators Point of Contact (POC) Trip Data is ready
1. Submits fish it trip dat; Dat;
O R I p a r I a n Ve g e ta tl O n uvi:MS‘?I'ea":rlusnaggnsgenrtljppaasta Convi.rasmn
2. Uses Teams to communicate QAQC Trip Field and
with GCMRC DBA / Fish Biologist Data Importing

3. Fish monitoring data in various formats
MS Access, Excel, CSV

* HR / Staffing Challenges e

QaAQc

Fish Monitoring

* Hire 1 or more Database Administrators / Data N
S C i e N ti S tS i N to Va C a nt p O S iti O N S GCMRC Database Administrator { Qmﬁc o l FELIL ?_tiii:a:t:ated using Full Convert or R Script

. . Databaze t_trip, t_sample, t_specimen
- writes and maintains QAQC scripts 2. QAQC is performed on these staging tables. /
-writes and maintains Load scripts
- execules scripts against database Production Tables:

| o Prod. Tables 1. Load scripts are tested against copied prod. data

* Fulfill roles of web and software developers /JF _

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

Stores and versions GitLab
SQL/Python/R scripis




Data Telemetry / Field Engineering / Internet of Things (loT)

Sensor-to-Cloud data transmission

=
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Glen Canyon Dam loT Field Site
Little Colorado River loT Site

Sediment Monitoring / Gauging Stations
e Low Earth Orbit (LEO) Satellites (New in 2023)

GCMRC loT Diagram for Water

yRala Telemetry Sg}es in raﬁnd C,ep/yob{ﬁglon |

Y
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Account

* 1°T Deployment of its kind within the USGS

Expect Growth Area for Research and Monitoring

Collaborations with other USGS entities

* Partnering with USGS Cloud Hosting Solutions
(Subsidized $)

 Coordinating with Ecosystems Mission Area

» Co-developing a Community of Practice with USGS
ACIO

Investigating Direct-to-Cell beta program
(SpaceX)

ro Explanation
A Cellular Telemetry
; A Satellite Telemetry
N0 10 20 30 MILES /\  Site Visit
A o - River
S5 0 20 40 KILOMETERS - River Miles
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Any use of trade, firm, or product names is for descriptive
purposes only and does not imply endorsement
Government.




Access to Online Data Resources

Access to Geospatial & Tabular Data Online

*  Direct Access to GIS Services

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

* Grand Canyon Geospatial Portal
* https://grandcanyon.usgs.gov/portal

* ESRI's ArcGIS Online platform (Search: “GCMRC")
« Map layers, Web Maps, Web Apps

* New Custom web-based applications

« Sandbar Surveys as an Interactive App

« Fish Monitoring and Rapid Response Apps
* Tools for Collaboration and Discovery

e Dashboards and Experiences
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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.
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