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Overview

WPN website

WPN data catalog

Enabling qualitative FIM evaluation
Next steps
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WPN services

Content Data catalog Data services

Water Prediction Node p— @ Water Prediction Node {2 =
@ * omcorsmantcn S — Web map tile serving:
in viirs-1-day > . Processing:
Learning resources ynamic - re.prq‘]f,c‘tion
=) N (re_mo(e,ﬁng on-demand) - res:: ing
- - M
Tutorials Thumbnails

The tutorials page contains a list of interactive google colab
notebooks that provide detailed walkthroughs of ways to use
Water Prediction Node data products as well links to other
pages on this site where topics related to remote sensing and
hydrological forecasting are discussed. The tutorials are a
great way to quickly learn how to download and begin
analyzing the data in the data catalog.

=

L“

= == Leaflet| © OpenStreetMap contributors.

Tools:

Data Guide (Coming_soon) Assets
The data guide will provide an in-depth overview of the data 2 tumonall
available in the data catalog. > image
agreement_map.gval.cat_plot(title="Agreement Map")
Collection
P
f@‘% viirs-1-day
H
“Mﬁ VIIRS 1-day composite flood maps collection 3
R
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WPN content

Downloading data from the data catalog

This is an interactive tutorial demonstrating how to search for, visualize, and download data
from the Water Prediction Node data catalog using python.

viirs-1-day raster example

Categories

Bl No Classification

Bl Floodwater without Water Fraction
Clear-Sky Dry Land

BN Mixed Water & Ice/ice-Water
Snow
ke
Cloud

Bl Cloud Shadow

EEm Baseline Open Water
Floodwater Fraction: 1-20%

-20

Floodwater Fraction: 21-30%
Floodwater Fraction: 31-40%
Floodwater Fraction: 41-50%
Floodwater Fraction: 51-60%
Floodwater Fraction: 61-70%
Floodwater Fraction: 71-80%
== Floodwater Fraction: 81-90%
B Floodwater Fraction: 91-100%

-40

~-60

Latitude

-80

Am currently working on a tutorial covering how USGS 3-DEP DEM
are used in creating the flowlines for the NWM hydrofabric




Hosting WPN content in 2024

Q@ Water Prediction Node
v NOAA COASTWATCH -

waternode.ciroh.org

Learnlng resources
Tutorials
—_— -— —_—
The tutorials page contains a list of interactive google colab
notebooks that provide detailed walkthroughs of ways to use
Water Prediction Node data products as well links to other

pages on this site where topics related to remote sensing and

Amazon Sim p|e Sto rage Amazon Cloudfront Amazon Route 53 hydrological forecasting are discussed. The tutorials are a
SerVice (Amazon 83) great way to quickly learn how to download and begin

analyzing the data in the data catalog.

Data Guide (Coming_soon)

The data guide will provide an in-depth overview of the data
available in the data catalog.

AWS Certificate
Manager (ACM)



Data catalog - design considerations

Prioritize cloud native formats
e Other formats can be created on the
fly as needed or stored in archival
storage
Enable search and bulk download using
python or R
Have an reduced assurance, experimental
catalog and a public catalog
Attempt to pass-through data hosted
elsewhere when appropriate
e Filtering protocols can be put into
place to only index relevant data

NOAA COASTWATCH

‘@' Water Prediction Node %

BE

Description

The geospatial asset catalog of the Water Prediction Node.

Catalog @

viirs-1-day
VIIRS 1-day composite flood maps collection

8/24/2023,12:00:00 AM UTC until present



What is STAC

STAC is a mature way of cataloging,
searching, and interacting with
geospatial data whose main goal is
improving discoverability

STAC already has many data
providers that are exposing
geospatial data via the STAC
specification

o Microsoft Planetary computer

o ESA

o USGS

The STAC specification allows for a
federated approach to sharing
STAC items and assets similar to
ERDDAP




The structure of a STAC catalog

e FEverythingisajson object

e C(Catalogs are the top level object

e C(Catalogs can contain other catalogs
or collections

e Collections contain items

e Assetsinitems are extremely
flexible. Could be a tiff or netcdf file
served by a request toa THREDDS
or ERRDAP server

e C(Catalogs served by STAC servers
become STAC API's capable of
being dynamically searched

Collection1
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Experimental data catalog - authentication

@ Water Prediction Node
v NOAA COASTWATCH -

Private Data Catalog Access Token

Use the below to register for an Water Prediction Node account and to obtain a
data access token good for N days:

SIGN IN OR REGISTER

Data Access Token:
eyJraWQiOiJ4ejJsNnR5SbXBPVEwrWmczazVjRkloVGhOMIpVVEZHb210Ykd
XUmO05SzFFPSIsImFsZyl611JTMjU2In0.eyJzdWIiOilxZGFmYTg40S1jNzZm
LTRhNTctOGMXxYi1hYmFjNWUZZDESYTAILCJpc3MiOiJodHRwezpeL TwvY2
9nbmlI0by1pZHAudXMtZWFzdCOxLmFtYXpvbmF3cy5jb21cL3VzLWVhe3Qt
MV9Sem1TcVdCUFAILCJ2ZXJzaW9uljoyLCJjbGliIbnRfaWQiOiJubmlkcDJsc
[2owa29sOHA50XRhcmwS5c3FwliwiZXZIbnRfaWQiOil2NmYyM2VIMi02ZmIx

LTRmMDYtOGVjNy0zZDRIMmEYZGEOZWUiLCJOb2tIb91c2Ui0iJhY2NIc3Mi
LCJzY29wZSI6ImF3cy5jb2duaXRvLnNpZ25pbi51c2VyLmFkbWIuIGIWZWS e
pZClsImF1dGhfdGItZSI6MTcwNDgyNDUXOCwiZXhwljoxNzAOODI4MTEALC Authentication

JpYXQiOjE3MDQ4MjQ1MTgsimp0aSI6imM50DUzYJEWLTkSOWQINGFKZS0
4ZjlzLTJiY2RKNmI2ZTFjYSIsInVzZXJuYW1lljoiZHIsYWSibGVIIn0.mCBWEm
rKxS2ToAVev3zej8Rpg_6_-

Sign in with your username and password

Username

Username

Password

Pz

word

Forgot your password?

Need an account? Sign up

The requested page requires
Ye81JP4_MWb2zMgqcsF2Qqv1aNXrk8PLtbN2TtAQ-K-hSD- q~ % pageireq
fJ5ckhbMpUpeAqhn20AUgyUbvRnljKWIFcvNKvYfTgo3KuK7YBOU9A3Sds authentication. Please
BdIUfsOnKQYxRWsPASpRITuuz5itEx7RDsW3yHkTed- rovide your authentication
uuwOjoBM6vnKIiECfIRAoobYygKiAEq1uafGSLTqFSbm6Bly_Phj8jGkU8srM p : .y
$6f_QPLc2T1pualLUO4Ctel 0gaJ6MIM3UrIURP7XMLYOMDSJ1A_d6- details in the text field below.

8dNQby2jIH_qBXHry5atV4KmKD7D4Figi1JYH7Dib_B-P75vJg

Authentication should be
ready soon and will

enable an experimental
catalog.

Office of Water Prediction National Water Center

g %%
& M

<
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WPN data catalog additions in 2024

viirs-1-day flood map

e Expandarchiving of STARVIIRS and ABI .
flood maps
e Work with WPOD remote sensing and =
snow desk to upload their remote
sensing products
o Baseline inundated extents 20
o SAR flood maps
o Riverice
e STAR soil moisture (SMOP) i
e STAR vegetationindices (NDVI and e
vegetation condition index)

21

Latitude

19

Categories
EEl No Classification
Ml Floodwater without Water Fraction
Clear-Sky Dry Land
I Mixed Water & Ice/lce-Water
Snow
Ice
Cloud
B Cloud Shadow
Il Baseline Open Water
Floodwater Fraction: 1-20%
| Floodwater Fraction: 21-30%
Floodwater Fraction: 31-40%
Floodwater Fraction: 41-50%
Floodwater Fraction: 51-60%
Floodwater Fraction: 61-70%
Floodwater Fraction: 71-80%
I Floodwater Fraction: 81-90%
Il Floodwater Fraction: 91-100%

10



WPN data catalog architecture in 2024

STAC
collections

| stac-server |

Amazon OpenSearch Service AWS Lambda Amazon AP| Gateway

ial

LS

O\ Search

I_@ 4 E Browse
—, \9 Download
@) Document

11
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Qualitative FIM evaluation

IM evaluation too

12



Qualitative FIM evaluation - raster tile serving

4 ’P’OS(QYE)UL

4 SAP HANA

B \MS SQL Server

@ Oracle

B WMS/WMTS

ﬁ Vector Tiles

& wcs

& Serveurs ArcGIS REST
» &5 QFieldCloud
v 335 XYZ Tiles

R = e—
i3 Mapzen Global Terrain

y 5% OpenStreetMap
» &7 WFS / OGC API - Features

C.f. Shawn Carter

A web map tile service providing easy import of remotely sensed
flood map layers into GIS software being used by FIM modelers is
) the first step

4 13



Flood map comparison layer using raster agreement maps

pair(x,y) = z

v 4+xty, ifx>y

v+ T, otherwise

szudzik(x,y) = {

No water

Modeled water

SAR water
Both water
Benchmark Candidate Agreement
1 0 2
1 2 5
2 0 6
2 2 8

14



Flood agreement map creation as a Water Prediction Node tool

Inspired by:

OpenTopography’s DEM differencing tool

1. Vertical Differencing Datasets and Coordinate System

Select a dataset for vertical differencing:

Manawatu - Whanganui, New Zealand 2015-2016 (12/27/2015 - 12/17/2016)

[ Reference dataset:

[0 Compare dataset:

Dataset:

Manawatu - Whanganui, New Zealand 2022-2023
Manawatu - Whanganui, New Zealand 2015-2016

Survey Date:

Horizontal Coordinates:

Vertical Coordinates:

Units:

07/02/2022 - 11/01/2023
NZTM2000 NZGD2000 Meters [EPSG: 2193]
NZVD2016 [EPSG: 7893]

meter

12/27/2015 - 12/17/2016
NZTM2000 NZGD2000 [EPSG: 2193]
NZVD2016 [EPSG: 7839]

meter
Data Selection Coordinates: [] Manually enter selection coordinates (in the horizonta r
listed above

Choose Return Classification [J Ground

2. DEM Generation (TIN)

User would input link to flood map
in catalog

HAND FIM maps would be
generated using NWM discharges
at time of flood map observation
Agreement map would be
computed and then automatically
added to catalog along with NWM
discharge files

For larger streams, SWOT
discharge estimates could also be
used to provide an independent
discharge to compare whole
NWM FIM workflow against



Parallelizing agreement map creation

Write

Agreement
Tileset

16



Next step: quantitative FIM evaluation

Open Loop

Legend

[ Correctly Predicted - Non Flooded
"] Underprediction

I overprediction

I Correc tly Predicted - Flooded

N

Assimilation
Experiment

N Legend
A [ 1 Correctly Predicted - Non Flooded
| Underprediction
B Overprediction
I Correctly Predicted - Flooded

012 4 6 8
- — —

Kilometers

~L%

Cf: Hostach et al., 2018

Am collaborating with CIROH
researchers at UA on a proposal
to create probabilistic flood
maps.

If funded, this would allow us to
develop methods to
characterize the uncertainties
associated with both remotely
sensed and modeled FIM
approaches

Long term goal would be to
assimilate remotely sensed
maps into the NWC’s modeled
FIM

17



Next step: increased integration and collaboration

NWC NWPS platform:

MINNESOTA

WISCONSIN

0.94 Inches
o

[~}
o

ILLINOIS

KANSAS
MISSOURI

 AIMOSH,. |
> s"’w@'

5 Q
et or O

|
J MICHIGAN

INDIANA

KENTUCKY.

WEST VIRGINIA

PENNSYL

VIRGINIA

Limit by boundary

O Only

play FIM Gauges

> National Water Model

> Hazards

v Precipitation Estimate

Mo

Day

mated precipitation on

h:[March V]
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Next step: Finish implementing core WPN capabilities

Authentication Dynamic Data Catalo Raster Tile Server
Sign in with your username and password q Sea I’Ch Dt/r\amic Tr:ﬁi:jé‘”

Username / (r‘e,no(e_ﬁng on-demand) / : res::ling
I @ -~ T= Browse -

Password sever
Password i: 9 Download | = éfgmw

STAC API

Forgot your password?

T ® Document =N

Need an account? Sign up

[
)
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Conclusion

Water Prediction Node

Delivering Remote Sensing Data for US Inland Waters

e The Water Prediction Node was resourced in July, 2023 and has
made progress on the near-term goals outlined at the 2023 Water
Prediction Node Strategy Summit
e 2024 will see the implementation of the WPN core services
(content, data catalog, data serving) in a “minimum viable” form
e The Water Prediction Node will continue to be integrated into the
workflows at the NWC is focusing on providing maximum value to its
stakeholders 20




