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@b About Me

e PhD from Brigham Young University BYU
o Civiland Environmental Engineering BRIGHAM YOUNG
o Water Resources UNIVERSITY

o Hydroinformatics

e Director of Development Services at .
: TETHYS GEOSCIENCE"

Aquaveo, LLC -
’ . FOUNDATION
e C(reator of Tethys Platform e

e Chair of Tethys Platform Project Steering

Committee since 2015 ™
e Chair of the Board of Directors of the AQUA\/EO

Tethys Geoscience Foundation



V™ What is Tethys Platform?
(High-Level)
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i;{ Three Ways of Developing a Tethys App

Standard app: Python + JavaScript
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V™ What is Tethys Platform?
(More Details)
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| @& Overview of Tethys Platform

Open Source
International User Base
Easy as 1-2-3!
Tethys Portal

o One-Stop-Shop

o User Management

o Content Management

o Security
Tethys Apps

o Application Scaffold
Data Visualization
Streamlined Templates
Curated SDK
Interoperable GIS

o O O O
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tethysplatform.org

github.com/tethysplatform/tethys

The Tethys Platform main Django website
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" International User Base

e Used worldwide by
o Researchers
o Universities
o Government

- Commercial - Education - Government - Military [3%] - Organization [1%] - Library [0%]

Readership report for Nathan Swain’s dissertation Tethys Platform: A Development and Hosting
Platform for Water Resources Web Apps for the period between 3 May 2016 and 25 Feb 2025.
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i& Tethys Platform

e Open Source
e International User Base First install miniconda, then run:
e Easyas 1-2-3!
e Tethys Portal conda create -n tethys -c conda-forge tethys-platform
o One-Stop-Shop conda activate tethys
o User Management tethys quickstart
o Content Management
o Security
e Tethys Apps To install using pip:
o Application Scaffold
o Data Visualization pip install tethys-platform

o Streamlined Templates
o Curated SDK
e Software Stack
o Interoperable GIS
o Cloud Computing

tethys quickstart
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| \ib Tethys Platform

Open Source
International User Base
Easy as 1-2-3!
Tethys Portal
o One-Stop-Shop
o User Management
o Content Management
o  Security
e Tethys Apps
o Application Scaffold
o Data Visualization
o Streamlined Templates
o Curated SDK
e Software Stack
o Interoperable GIS
o Cloud Computing
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Climate Trends GEOGIloWs GRACE Groundwater Hydrostats App
Hydroviewer Groundwater Data Mapper
Subsetting Tool

@) ))&

Met Data Tethys App Store Water Data Water Mapping
Explorer Explorer App
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| ib User Management

e Secure user authentication and login

e Administrators can easily create and manage user
accounts

e Permissions tools to allow groups of users access to
pages and data

e Integrates well with OAuth and Single Sign-On (SSO)

e Built on Django’s user management and security
tools

Username

Powered by €) Tethys Platform
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@b Tethys Platform

Open Source
International User Base
Easy as 1-2-3!
Tethys Portal
o  One-Stop-Shop
o User Management
o Content Management
o  Security
Tethys Apps
o Application Scaffold
o Data Visualization
o Streamlined Templates
o Curated SDK
Software Stack
o Interoperable GIS
o Cloud Computing

Home

Site Administration

AUTHENTICATION AND AUTHORIZATION

Groups +Add & Change

+Add ¢ Change

TETHYS APPS

stalled Apps # Char
nstalled Extensions # Change
Proxy Apps +Add ¢ Change
Dask Schedulers +Add ¢ Change
TCondor Schedulers +Add

Jobs

TETHYS PORTAL

M
@ Hello World admin | ~

& User Profile

£ Site Admin

ystem Admin Setting:
‘ B Log Out

My actions

None available
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Open Source
International User Base
Easy as 1-2-3!
Tethys Portal
o  One-Stop-Shop
o User Management
o Content Management
o  Security
e Tethys Apps
o Application Scaffold
o Data Visualization
o Streamlined Templates
o Curated SDK
e Software Stack
o Interoperable GIS
o Cloud Computing




“' Security h

e Built on top of Django framework

e Supports secure user authentication

e Protects against web attacks like SQL injection, Cross-site
scripting(XSS), Cross-site request forgery (CSRF)

e Security can be extended using middleware

Clickjacking

(,)f/)\’ TLS
HTTPS
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| \ib Scaffolding Tethys Apps

e |njust a few minutes, you can have a
simple web app up and running

e Provided scaffolding/templates for
Tethys apps

e Streamlined templates for interactive
spatial analysis

tethys scaffold my app name
cd tethysapp-my_app_name

tethys install -d

Take adv;

aaaaaaaa
h Welcome to your Tethys App!
. /antage of beautiful typography to organize the content of your app:

Heading 1
‘‘‘‘‘ Heading 2
R Heading 3

Heading 4
Heading 5
Heading 6




Lots of options for data visualization

e Interactive maps ' Ll ) -
e 3D visualization ' S0y

e Graphs

[}




‘. Tethys Platform

Open Source
International User Base
Easy as 1-2-3!
Tethys Portal
o  One-Stop-Shop
o User Management
o Content Management
o  Security
Tethys Apps
Application Scaffold
o Data Visualization
o Streamlined Templates
Curated SDK
Software Stack
o Interoperable GIS
o Cloud Computing

(@)

(@)

= @ STEEM




@ Tethys Platform h

Open Source

International User Base
Easy as 1-2-3!

Tethys Portal
One-Stop-Shop

o User Management

o Content Management

(@)

o  Security
Tethys Apps
o Application Scaffold

o Data Visualization
o Streamlined Templates
Curated SDK
Software Stack

o Interoperable GIS

o Cloud Computing

(@)

= (4] Automated GSSHA Watershed An: x | = @ Temperature

Streamflow Results (Ready)

Percent of Ensembles that Exceed Return Periods
e dn o Jen s e s feb  Feb  reb  reb  Fab  feb  Feb
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‘ b Tethys Platform

Open Source
International User Base
Easy as 1-2-3!
Tethys Portal
o  One-Stop-Shop
o User Management
o Content Management
o  Security
e Tethys Apps
Application Scaffold
o Data Visualization
o Streamlined Templates
Curated SDK
e Software Stack
o Interoperable GIS
o Cloud Computing

(@)

(@)

= @ Gizmo Showcase
Navigation

Quick Start

Form Controls
Buttons

Date Picker
Range Slider
Select Input

Text Input

Toggle Switch
Tables

Table View
DataTable View
Plots

Plot View - Highcharts
Plot View - D3
Plotly View

Bokeh View
Maps

Map View
Cesium Map View
ESRI Map View
Processing

Jobs Table

& x

Cesium Map View

The CesiumMapView gizmo can be used to leverage the power of CesiumJs, a 3D-globe mapping client. Cesium is powered by Cesium API for Javascript.

For example code and an explanation of options see Gizmo Options Object API for Cesium Map.

Cesium lon Assets  Dr

@ This example illustrates how to load Cesiumlon resources such as the Open Street Map 3D buildings layer displayed below.

(@]

1x
Jul 28 2022
22:49:07 UTC

<« 11>




‘. Tethys Platform

Open Source
International User Base
Easy as 1-2-3!
Tethys Portal
One-Stop-Shop
o User Management
o Content Management
Security
Tethys Apps
Application Scaffold
o Data Visualization
Streamlined Templates
Curated SDK
Software Stack

o Interoperable GIS

o Cloud Computing

(@)

(@)

(@)

o O

%@ Layout Showcase

GeoJSON Layer

ArcGIS Layer

421079

181760

0.495

0.505

512677

,,,,,,,,,,,,,,,,,
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Open Source
International User Base
Easy as 1-2-3!
Tethys Portal
o  One-Stop-Shop
o User Management
o Content Management
o  Security
Tethys Apps
o Application Scaffold
o Data Visualization
o Streamlined Templates
o Curated SDK
Software Stack
o Interoperable GIS
o Cloud Computing

) Tethys Platform

Tethys SDK: Languages/Libraries

@ python’

Js javascript

\'/ Hf plotly

OpenlLayers

Bootstrap

%) CESIUM



@p 'nteroperable GIS X

Integrates very well with lots of
existing tools, especially GIS tools

«,f;v GeoServer

/ﬁ.\\
o\
THREDDS <> Open

& QG Geospatial GDALlr

Consortium

Js javascript Q %) CESIUM ArcGIS

Openlayers

“Big Box of GIS Stuff’ -Dan Ames, BYU
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CEOGLOWS ~GEOGLOWS Hydroviewer

Streamflow Results (Ready)

Forecasts Historical Bias Correction
Forecast Date:

03/22/2024

Forecasted Streamflow
Reach ID: 12040156

25-75 Percentile Flow
= High Resolution Forecast

—— Ensemble Average Flow
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Mar 26 Mar 29

Date (UTC +0:00)

Percent of Ensembles that Exceed Return Periods

Dates Mar Mar Mar Mar Mar Mar Mar Apr
& 25 26 27 28 29 30 31 01

2-yr Ret
4 .e un 2% 100%  100% 98%
Period

5-yr Return
Period

10-yr Return
Period

25-yr Return
Period

Author(s): Riley Hales, Jorge Luis Sanchez Link: https://apps.geoglows.org/apps/geoglows-hydroviewer/



https://apps.geoglows.org/apps/geoglows-hydroviewer/

c€OGLeWsS GRACE Groundwater Subsetting Tool

GLOBAL WATER SUSTAINABILITY
= = GRACE Groundwater Subsetting Tool

Return to Home

Region Map

Select a Region

Jordan v
@_Select Storage Component

Total Water Storage (GRACE) id
Select a day

2021 September 01 v

12.92
Select Style

div-RdYIGn b

Time Series Generator

2020-10-21712:00:00.000Z | 4 | : 44’

To generate a time series for a specific EP ) R e Leaflet | Tiles © Esri 2012 See Here

location, click on the Marker Icon Q Jordan Regional Average Water Storage Anomaly
on left side of the map. Then place

Iwe_thickness

&
L
o

. . 17 Apr2002 — 16 Oct 2021
the marker at the location for which Zoam A Br2 202
you wish to extract a time series from
the current map layer. )
0g
5
-10 £
3
-20
T T T T T T T T T T T T T T X T
Jul'03 Jul'04 Jul'05 Jul 06 Jul 07 Jul 08 Jul'09 Jul'10 Jan 12 Jan'13 Jul"14 Jan'16 Jan'18 Jul"19 Jul 20 Jul 21
Date

T e e —————— N &

2006 2015 2019 20240 ]

Author(s): Sarva Pulla, Travis McStraw Link: https://apps.geoglows.org/apps/ggst/



https://apps.geoglows.org/apps/ggst/

CEOGLOWS

GLOBAL WATER SUSTAINABILITY

Go Home

Region Name:
Jordan
Select a Region
Jordan
Select an Aquifer
Dead Sea GW
Select Variable

Water Table Elevation, m

Interpolation Layer

Dead_Sea_GW_4_1708466886.6...

View Drawdown Volume

[ Cluster Wells

[ Multiple Well Select

Filter Wells By Observations
]

[000 381.00

Groundwater Data Mapper

= ° Groundwater Data Mapper

Legend
7 @ Regular Wells |
TToN A & @ Outlier Wells #
>, n;/-ijn'f ‘““"g 7
| 4 NTTUN 22l Olas
L ninap [Select Symbooy v
Min: A o Opacity: |
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o
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«|» » G| 202003-31T00:00:00.000Z | £ L@ ftips | =
X = y ) A Leaflet }§© OpenStreetiap,
Toggle Labels Lajjun No.2 Water Table Elevation, m values -
725
T2 st secmmmm—— | pr———
£ \ .W
2 —
s 715
o
-
= 710
=
705
700

T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
{"Name™ "CD1152"}

-=- Water Table Elevation, m

Author(s): Sarva Pulla, Steven Evans

Link: https://apps.geoglows.org/apps/gwdm/



https://apps.geoglows.org/apps/gwdm/

FROM THE AMERICAN PEOPLE

Geoglows Dashboard

.2, & serviey Eastern & Southern Africa: GEOGLOWS Dashboard
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| O streamflow

Pwani HydroSOS Streamflow

Mtwara
L
Mocimboa,.
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}

' [l extremely dry

Cabo Pelgac | dry
normal range

. I wet
| enremely wet

Monyépuez
== | eaflet | © OpenStreetMap conmbutors

- 8 ElH Flow Regime v

(&Lt Calendar Year Vv

— year
high * 2
high
above
normal

e below

Discharge

0
Jan Feb March  April May June July Aug Sep Oct Nov Dec

Month of Year
(eE1is  Annual Dischar v ACCI 2023 (o/slitx Calendar Year v
— 110229254

—— trendline

-
~ ES o @ =)

Annual Water Volumes (MillionMeters?
=)

1940 1960 1980 2000 2020
Time

Author(s): Sonia Sun, Rachel Huber

Link: https://beta.apps.geoglows.org/apps/geoglows-dashboard/



https://beta.apps.geoglows.org/apps/geoglows-dashboard/
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FROM THE AMERICAN

®

Crop Agriculture Machinery Livestock Irrigation Climate

Map Controls | Summary

© National 1 1 (‘ Wheat
Balochistan ('000' tons)
oy
Crop Parameters

Crop Category ~ Cereal Crop fah: - National
25079.62
Crop Wheat

Year 2019-20 Wheat ¥ ’ Highest District

(,000, tons) Bahawalnagar

+ Il 1016 -1503

Type Production

s ‘ ‘ ) W 564 -1016 o
: = i W 294 -564 :\12%. of districts

W 117-294
,@o-117
[J No Data

Wheat

UnUUIvusousoein unuovuivus g 2019-20
availability of information. Agriculture data is
available in scattered statistical reports where
quick accessibility and availability is always
difficult. Agriculture statistics provide crop area
and production data on district level, in tabular
form such as Excel, and Pdf where searching
point data is laborious and time consuming.
Quick analysis for policy & planning is always
difficult. No readily information is available for
quick reporting and geospatial analysis.
Geospatial technology is required to produce
the embedded system for visualization of
agriculture statistics with maps and graphical 2 ¥ & &P
output to produce hands on information for R > 3 © & O’\§ <}\‘° \)«@ &
better resources use planning, management

and decision making., View More ...

Author(s): ICIMOD Link: http://tethys.icimod.org/apps/agripk/



http://tethys.icimod.org/apps/agripk/

U:%R SERVIR& Himalaya: Regional Drought Monitoring and Outlook System for South Asia 1

FROM THE AMERICAN

Regional Drought Monitoring and Outlook System for South Asia ICIMOD
Current [ Outlook: ]

Map Controls ey & : Layers
SALDAS Layer
Major Basin

N \
Lagommga@m

.
Cplwbe “Azarbaycan L

Select Indices Sud U

Rainfall flux

Select Periodicity

Monthly Anomaly

Filter Ensemble

Mean

Process Outiook

\ v { .
Air temperature \ SR, N

Pi - {paines
2024-February |

Useful Links Forecasted monthly Rainfall flux Anomaly v Time

Streamflow Prediction - Bangladesh
Streamflow Prediction - Nepal
Hiwat Extreme Climate

. four parameters (soil moisture,
Regional Database System precipitation, air temperature, and

Agriculture Information Portal evapotranspiration) from  SALDAS
dataset as the drought indicators,

The Regional Drought Monitoring and
Outlook System for South Asia uses

-

making it more relevant to drought
application. The system allows
interactive visualization of map for the
selected parameter along with the
chart on the monthly basis for the
2024-Mar 2024-Apr 2024-May 2024-Jun 2024-Jul 2024-Aug 2024-Sep 2024-Oct 2024-Nov selected year.

Time (Months)

7L‘ which is further grouped into monthly
E::

\fiowas Mara

Author(s): ICIMOD Link: http://tethys.icimod.org/apps/regionaldrought/outlook/



http://tethys.icimod.org/apps/regionaldrought/outlook/
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GFS vs NBM MRF

Active Panel: 2

Layers Tools

Search layers

SRF MRF QPF/QPE NV

4 >% NWM GFS 10-Day
Maximum High Flow’
Magnitude Forecast” [MRF]

%58 US. State Boundaries [Ref]

4 30 Traffic [Ref]

PP National Water Center Operations Dashboard

£

Knoxiille

Knoxville Raloigh

Atlanta Allll;ll

New Orl

Probability)

" Raloigl

NWM GFS 10-Day Maximum High Flow Magnitude Forecast® (10-Day - Est. Annual Exceedance

NWM GFS 10-Day Peak Flow Amival Time Forecast" (10-Day Peak Flow Arrival Time) - WPC QPF (QFF
48 Hour Day 1-2)

his

Nashville Nashville

R

2%
Knoxville Knoxville

RaleigH |

Charlotte

Atlanta

girmingham L.
e :

L& S

Birmingham

epa
NWNM NEM 10-Day Rapid Onset Flooding Forecast (NWM Waterway Length Fiooded (36))

NWM NSM 10-Day Maximum High Flow Magnitude Forecast (10-Day - Est. Annual Exceedance
Probability)

)

7 X" Raleig!
lmg‘l’

NVWM NEM 10-Day Peak Flow Arrival Time Forecast (10-Day Peak Flow Arrival Time) - WPC QPF (QFF

48 Hour Day 1-2)

NWM GFS 10-Day

Maximum High Flow
Magnitude Forecast*

10-Day - Est. Annual
Exceedance Probability
—2%
—4%
—10%
20%
50%
>50% AND > High Water
Threshold
Insufficient Data

NWM GFS 10-Day
Peak Flow Arrival
Time Forecast*

10-Day Peak Flow Arrival Time

Before Forecast or 1- 12
hours
13 - 24 hours
25 - 48 hours
3 days

—4 -5 days

—6 -7 days
8 - 10 days or Beyond

" Forecast
Insufficient Data

WPC QPF

QPF 48 Hour Day 1-2
20.00 (inches)
15.00
10.00

Author(s): Shawn Crawley, Matthew Williamson
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k: <Internal Use Only>



State Evaluation Class
I Evaluate hydrological model

performance for a State of
interest.

Select a state, model, and start/end
date from the dropdown below to
view timeseries and an interactive
map.

Select State

[ Alabama X ‘

Select Model

[ National Water Model v2.1 x "

Start Date
01-01-2019

End Date

874 5 A (o

0611201 NWM_v2.1 and Observed Streamflow at USGS site: 02450825 X

RMSE: 227.0 cfs

Date ranges > 450 days may not load. KGE: 0.82

[m\— MaxError: 1929.0 cfs

NextGen Features v
USGS Station

5000 —— USGS Observed
—— NWM_v2.1 Modeled
4000

"

w
=1
S
3

Streamflow (cfs
N
S
S
8

Author(s): Ryan Johnson, Shahab Alam, Gio Romero Link: http://portal.ciroh.org/t/apps/community-streamflow-evaluation-system/


http://portal.ciroh.org/t/apps/community-streamflow-evaluation-system/

2/’ SOUTH FLORIDA

v © Loone Forecast x

LOONE

a5

< c 25 close-habs.aquaveo.com/apps/loone-model/

83 | @ Aquaveo- TimeSheet (@ Projects.

@ Loone Forecast

Dashboar.. g2 AquaScrum

Forecast and Planning Applications

New Chrome available

*) O @

Map View

“ Layers

Model Instances v
Model Boundaries v
Inflow Sites v
Lake Sites v
Outflow Sites v

YuceaPens S

Nitrogen Forecast for "FISHP"

Total Nitrogen (kg/day)
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Babcock 7
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Webb Wildlife
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Ranch
Preserve

NG ife
. L » 3
S135:PMP P~ . \
o\ > \ \
S71 5129:PMP-P. - R \\

3 { | % av- :
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Dy - - {
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~—e— 75 Percentile
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—e— Median
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Date

Author(s): James Dolinar, Michael Souffront, Mauricio Arias, Osama Tarabih

Link: http://loone.apps.aquaveo.com
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m OPERATIONAL FLOOD FORECASTING FAN FAR Po rtal
S AND ALERTS IN WEST AFRICA

= @ FANFAR Visualization Portal

XXX FLOOD SEVERITY LEVELS FORECASTING IN WEST AFRICA

Animation Speed(fps):

version: 1.0)
This service allow users to visualize
FANFAR Forecast

Select Day

Location

Forecast Settings

Model

World-Wide HYPE v1.3.5 v
Variable

StreamFlow v

5| Legend
Normal
Severity level 1
Severity level 2
. Severity level 3

Flood Hazard Threshold

Return Period based on Simulatic v

Fortaleza
.

Map View

Socio-Economic Layers

Author(s): Bernard Minoungou
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O
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2 \ 7
« Yaoundg

CONGO

DR CONGO
Kihshasa

Link: http://154.127.90.200/apps/fanfar-portal/
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Leafiet | Powered by Esri


http://154.127.90.200/apps/fanfar-portal/

& <vC.TAFES Earth Observation for Water, Energy, Food Nexus (EO-WEF)

N

© Home € Datasets @ Launch App @ Help # Contact

et o - Barkn
(+He] | ]>]+] [2]O] e
E ® Accra =3
Satellite Platform / Model

Wapor

Bneex

Product

WAPOR Daily Reference Evap... ~

Start Date
2023-01-01

End Date
2023-06-01

Reduction Method

b HaNb:

Median

[ Load H Clear I

Plot AOI e
:

[ 1, Boundary H W Boundary ]

Sumatro

Locate me [J

««««««««

Cérdoba

Buenos
.....

Author(s): Zolo Kiala Link: https://www.ctafs.org/apps/earth-engine/viewer/



https://www.ctafs.org/apps/earth-engine/viewer/

‘psusizi Forest Hydrology Model Builder

Forest Hydrology Model Builder

< Project G & @

v [ Cedar Flats - Complete
> [£0 Mesh Data
v [ GIS Data
SDF Rainfall Stations
SDF Weather Stations
Streams
Treated_Veg_Cut_Keep:s...
Treatment_Areas.shp
Treetops_1m_LiDAR.shp
Watersheds
> [0 Raster Data
> [ Tabular Data
v [ Scenario Data
v @ Cedar Flats - Treated
\_b Model Control
v [3 Linked Datasets
Landcover.gdf
TIN1
SDF Rainfall Stations
SDF Weather Stations
Landcover.lu
Landcover.ldt
Soil_Output.gdf
Soil_Output.soi
Soil_Output.sdt

264240x
Nov 1
oo-%‘é:ogﬂlf?c @CESIUM O Upgrade for commercial use. Data atiribution

< l I | 3 LY Dec 112023 ‘)0 00:00 UTC Feb 92024 ?ﬁ,ﬂﬂ 00 UTC Apr 9 2024 0|0 00:00 UTC Jun 8 2024 10 00:00 UTC Aug 7 2024 (IO 00:00 UTC Oct 6 2024 DIO 00:00 UTC

Author(s): Salt River Project, Arizona State University, Aquaveo Link: <Private>




FIRO TethysDash

Flood Informed Reservoir Operations

Select/Add Dashboard:

Operations

Coyote Valley Dam / Lake Mendocino - Russian River Basin
WY 2025 | Generated: 2024-10-21T08:06:07-0700
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| ib Try it for yourself!

Scan the code or go to the
webpage above to start
building your first app

https://www.tethysplatform.org/worksho

etting-started

= Earthquake Calculator
Earthquake Calculator

Layers

Travel Time Curve

Distance (km)

Use Tethys Platform to build an app to find the potential locations of
earthquakes in just 30 minutes!
We will review the results together.



