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RO i 9 New ArcHydro tools to facilitate
=== COLo%Y connecting data to hydrography
through linear referencing.
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* Elevation Derived Hydrography
e 3DHP (USGS)

* Connecting Data
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National Hydrography Remap e

WA state - NHD to 3DHP (3DNTM)

* Improve location
e Simplify database
* Integrate with DEM
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Variations in “blue lines” S i




Examples of data
connected to the
hydrography network

N
Physical measures:
Stream temperature, gradient, flow
\
\
*
Biological measures:
Fish distribution, IBl, habitat
Structures:

Culverts, blockages, gates, bridges, rip rap
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Examples of Linked Data

WAsHINGTON DEPARTMENT OF FisH & WILDLIFE Salmonscape HELP | FAQ | WDFW Home

SalmonScape

1 Map Controls ‘
4 |Layers Legend Activi p | w
’ SalmonScape ;
<& Fish Distribution -

Coho Streams =

Map

A el el e e S
- Warm Beach gl H @‘

= Documented Spawning X Re(ervatl:

Mount
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State Park

= Documented Rearing

= Documented Presence

Documented-Artificial, e
Spawning |

=== Documented-Artificial, Rearing

Documented-Artificial,
Presence {-\_\ ¢

H+  Transported Spawning
H+  Transported Rearing
H+

Transported Presence .

Presumed Presence ~
Potential: Blocked

Gradient Accessible Edmhnds
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= Documented Historic Presence -'-'I;-glfnTl‘a_ .
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Examples of Linked Data

Fish Passage

Pl e D) Fassage anto i

w | Find address or place Q—-————— g ———_—_————————————————— Layer List A X

WSDOT Fish Passage Inventory

S 0 %.: r . v

Norshiaest ol
S . Stanwaedod —
S nd ¥ Corrected Barriers (Statewide) see
)i BN |
s
E . SI:.i.a mish r Uncorrected Barriers (Statewide) see
Florence Koation | 1]
P |:| Corrected Injunction Barriers see

Delivery Plan Sites - Under Construction

Contract
» |:| Delivery Plan Sites - In Design ses
PD Current Injunction Barriers ses
| | Sites with Fish Use



-n DEPARTMENT OF
et ECOLOGY

State of Washington

Examples of Linked Data

EIM

Environmental
Monitoring
Data
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xamples of Linked Data

a USGS

STREAMSTATS

Models
* Prosper
* Flowper

IDENTIFY A STUDY AREA >

E_
"é USGS StreamStats

science for a changing world

1 Exploration Tools
Washington €@

General

++ Measure Tool

L Elevation Profile Tool

Step 1: Zoom in to level 15 or greater to enable < Show Your Location

the delineation tool
Network Navigation

& Flow (Raindrop) Path
% Network Path

#= Network Trace

Other
PROSPER Tool

RED BY WIM

USGS Home Contact USGS Search USGS
Accessibility FOIA Privacy Policy & Notices

SNOHOMISH COUNTY*
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& Batch Processor

530




Examples of Linked Data
Geoconnex

7= Geoconnex Explorer
>
= =2

e Developed by the Center for
Geospatial Solutions, Geoconnex is an
open-source reference system that
connects water data to the places it
describes.

Filters

Deschutes River

« Total Length (km): 86.2
« Visible Sites: 205
« Visible Datasets: 7408

AL -~
Internet
— ) of Water
s (h\ COALITION
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Connecting Data in Tables to Lines

USGS/WA State

o [

Table
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Linear Referencing

Dry Creek

Point | Temp Fish
1 0.546 No
2 0.895 Yes
3 1.2 Yes
Line Temp Fish
A 0.546 No
B 0.895 Yes
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NHD Data FLOWLINE Line Events vs. Line Segments N\ RS

Events
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Linear Referencing
O
Events
x Addressing Point Data
/ Data ID Measure
0 4
V 4

1 134 100ft
or %




Why are Hydro
networks different
from other networks?

Not a human made system

Flow direction is mostly one way
Has different edges

* Vary by definition, time and
naturally vague;

 Mapped as line, but sometimes
also polygon

Dynamic ecological system
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Linear Referencing

Q #1 - Lat,Long

Events
Addressing Point Data

Data ID Measure StreamID

1 134 100ft Dry
Creek
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Linear Referencing
Lines
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Dynamic Segmentation

Fish Block O

Fish
Distribution

Temp Event
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Trace Network
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There are many different “time stamps” involved in linear referencing!
They should be available in Metadata or a part of the event.
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Data
Collected

Lidar E
Acquired E
Data
Collected

Lidar
Acquired

Data
Collected

3DHP
created

3DHP
Download

LR events
created

Lidar
Acquired

Data
Collected

3DHP
created

3DHP
Download

LR events

created
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Raster to EDH/3DHP

Stream to Feature output

& Study area

Input network raster

. Value = MoData

Hillshade
- High - 254

i [ - - Raster To Polyline output
0 lmnowDew Msow Wves Wnow |
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WASHD & Esri - ArcHydro

Arc Hydro: Linear
Referencing and
Dynamic
Segmentation

Dean Djokic

Water Resources Practice Manager, Esri

esri
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* Develop process/tools to create
Step 1 point and line events
Step 2 * Process/tools to snap data to network
Siiciel el * Analytics and Display

SIEIi . Integrate with other data

25
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Step 1

e Tools to prepare network for events
* And create events

Assign HydrolD Generate From/To Find Next Assign River Order Update Line Assign Create Routes
Node for Lines Downstream Line Measure MainstemAHID
Geoprocessing Geoprocessing Geoprocessing gupmwﬂ'mg o Nt . y ) T@;
. - - ind Next Downstream Line
® Assigl @ Update Line Measures ® Assign River Order
Parameters Environments @'

Parameters Environments Parameters Environments

Parameters Environments
Input Line Feature Class

Input Feature Class or Table Input Feature Class or Table

| Input Lines | Stream M | ™~
Stream Stream Stream
Output Flow Split Tabl
[ Overwrite HydrolD e = Input River Order Field |S:r::m FOSW R | =
art Measure Fie | PUOrder - 26

River Order Type ‘
T 1

- I RA. 1
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Development of new Arc Hydro tools
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Step 2
* Process/tools to snap data to network

Geoprocessing v X
@ Snap Point Event @
Parameters Environments @
* |Input Point Features
Optional KP ID Field _
* |Input Route Features
* Route |dentifier Field _
Search Radius _
10| Meters v |
* Output Event Feature Class
. GF
Optional Input KP Features
(| Snap on Confluence
|| Create KP Features 27
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Development of new Arc Hydro tools === CoLocY

* Develop process/tools to create
Step 1 point and line events
Step 2 * Process/tools to snap data to network
Siiciel el * Analytics and Display

SIEIi . Integrate with other data

28




Thank you

4V

- Joshua Gre‘eAnberg‘, PhD f
Joshua.Greenberg@ecy.wa.gov
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https://ecology.wa.gov/washd
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