Washington
Department of

F ISH and
WILDLIFE

Hydrodiff

An ArcGIS/Python polyline comparison tool

Kenneth B Pierce Jr. PhD Andrew D. Weiss
Habitat Science Division GIS Section Lead, Fish Program
WA Dept. of Fish & Wildlife WA Dept. of Fish & Wildlife

WAURISA Conference | Tacoma, WA | April 21, 2010



The Problem

Vector layers representing large networks such as
streams, roads, trails, or powdines are costly to maintain
and consistently evolving.

When layers are maintained or created by different
groups, different versions arise.

Different line layers impede communication and orphan
data



Stream Layers Inform Policy

DNR- forest practices/stream typing

DFW barriers, hydrologic project approvals

USGS stream gauges, stream statistics, national base lay
(wide usage)

Ecology/EPA water quality, water usage

Forest Service/BLM public land management



The Objective

1 To create consistency between multiple products that may
contain 100s of thousands of individual features that need
to be reconciled

Spatial Data becomes analogous to the key field for observatio
and events

Communication between groups and sharing of data is best
facilitated by using consistent spatial data



USGS National Hydrologic Dataset
87,400 features




WDFW Stream Layer
242.719 features




DNR Hydrologic Dataset
1,286,915 features




The Tasks

Generate criteria for similarity (logic)
For example 95% of | ength

Evaluate the data layers according to the similarity
criteria (evaluation)

Perform reconciliation actions based on the criteria
(action)



Hydrodiff

Hydrodiff addresses the evaluation task

Criteria includes maximum deviation and % within that
maxima (multiple levels can be specified)

A feature crosswalk is provided for lines meeting the
assigned criteria



Hydrodiff GUI

I HydroDiff 0.9

C:/data/hydrocompare,/str24.shp

LLID
LENGTH
nhd_1711

GetParameters

c:/data/hydrodiff

L:/gis_data_mgmt/hydroframework /HydroDiff /NSHD_WB_AREA_W1_Z4.shp




Evaluation Target WDFW
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WDFW with NHD overlay




WDFW with NHD an




Analysis Components

Target line layer with a unique identifying field

Buffer shapefiles for the comparison layer at desired

distances (currently-Linit and 40Gunit are required
minimum)

OPTIONAL:Water body polygons



Core Analysis Steps

1.  Completely within analysis
Performed using a spatial select

2. Clipped buffer length
Target line layer is clipped with buffer layers

3. Clipped waterbody length
Target line layer is clipped with waterbody layer

4. Crosswalk creation
Buffer features are intersected with line nrpoints
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Clipping Analysis

Clip TARGET with 016 buffe
Clip TARGET with 04006 buf f

Use TARGET midpoint locations to intersect all 3
BUFFER layers.

Use Unique Target ID from Identify layers to transfer
length attributes of clips back to target layer fields
OCliplLO0 and oClipd40LoO



Clipped waterbody length




1002 Densification

The 1-ft buffer Is used to assess densification. Buffer

segments that contain less thafitdf clipped target are
assumed to be densification.

False positives could include a segment that bumps
against a buffer

False negatives include attachments at large angles



Densification & No Overlap




Clip Proportion

The 40ft buffer is used to assess partial similarity. The
length of the target segment contained by asremore
buffer segments is summed and divided by the length of
the original segment.

1095 identifies those segments that were not completely
within the 1, 10 or 40unit buffers but have >=95% of
their length within the 4€ft buffer layer.







01080060 8O0-Bwfl n 40




099996 Troubl e

The remaining segments marked 9999 are those that hav
greater than 2t of 1-ft clip and less than 80% of their
length in the 46xt clip.

These are the minimum segments need attention.

Perhaps new ofilterso coul
subgroups.



099990 Troubl e




COWSEG (coincident with segment)

The identify layers created from the midpoints are used
to transfer the unique IDs of the COMPARE (buffer)
segments within which the TARGET midpoints fell.

This creates a crosswalk between the two layers

The entire analysis is repeated, switching the TARGET ar
COMPARE layers.



WRIA 10 Analysis




