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Columbia River Gorge 0 between Oregon and Washington




Bonneville Dam and Locks




Fish Passage [#ta=
Center o

provides technical
assistance and
Information to fish | 1
and wildlife agencies
and tribes and the  : il e |
public on juvenile | {3 e e e TERTERLY
and adult salmon {  TEmcee -
and steelhead ——
passage through the

mainstem ! .
hydrosystem in the |
Columbia River |1 o e

Basin.



Oy FPC Hatchery Database

lI - -3
—

ADatabase contains data for anadromous
salmon species released from State, Federal,
and Tribal hatcheries in the Columbia River
Basin.

AData are used for:
AHydrosystem fish

passage

management

AResearch and =N =
MOKIO[EES | T

Queries

AFishery Managemer




bt g Expand FPC data system to
iInclude spatial data

Planning and Analysis Data Access from the Field
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‘=5 Primary goals for hatchery
mapping application

AUser selects a hatchery=h
and the map zooms to &
the extent of the
hatchery and its
associated release sites

AThe release data are
downloadable in MS
Excel format




x> Secondary mapping
= 2 - :
application goals

An an_interactive mapping system, the user can
GasSSe¢ UKS t20FaA2y 27
geographic features and other hatcheries and
release sites.

ANhere are sites located (river drainage)
ANhat is around them




=" Advantages Web Mapping

AServices designed for the web
AScalability

ADistributed audience

ATraining users

ARich feature mapping and imagery
AStandards based




==~ Commercial vs. Open Source

ANhy Open Source
AEasy access and installation Xy
AExcellent support Ay
ACost
Antegrate data from multiple sources
ACustomization
AStandards based
Anteroperability
ABoth websites and web services




Why not commercial or AP|

AAPI dlsadvantages
AService limitations
Alnterfaces change
ACannot host critical infrastructure dmouse
ANo 24 /7 paid support
ALimited ability to incorporate your own data layers
APotential threat of advertising in future

ACommercial disadvantages:
AVendor lockin
AProprietary formats
ARequired experience and data
/3Cost expensive
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> The Decision

wAware of reluctance to use open source

wExamples in our area of successful
organizations using open sourcgérimet

wOpenLayersPostGreSQlandGeoServer

«Decided advantages outweigh the
disadvantagesg went with open source




71% S = . IfPC Data
== Designed for Audience Ease of

a >

cNavigationc used familiar controls
wSearch form elements

wQuery Access to Data

wlable like spreadsheet
cDownloads into spreadsheet
cOutput map in .pdf format
cApplication functionality

«Online help
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Application functionality

FPC Data
System=«

In Select Out
Attribute quer
Data table 4 queky Data table
Site type Hatchery name
Site name Release site name

Drainage basins (HUCs)
River zone
Species

Site location
Site type (H, RS or both)
River name

River zone (regional)
Drainage basins (HUCs)

Species
River zone
Drainage basins (HUCs)

Spatial onscreen query

Map points by type
Map lists by name
River zone

Drainage basins (HUCs)
Rectangle

Plus attributes

Basemap features -
non-selecting

Cities

Lakes, reservoirs

Counties

Shaded relief

Data Download

:&@I:




2> HatcheryMap Stack

BACKEND MIDDLE FRONT
TIER TIER TIER
ASpatial Database AUMN MapServer  A.mapper
server: PostgreSQL  ATile cache APHP, MapScript
I POSIGIS APHP, MapScript

A Data conversion
tools: GDAL / OGR e
A Spatial Data e




;i; HatcheryMap app components e

Components of a MapServer
Application

MIDDLE TIER
.
p.mapper MapServer, Tile cache

Php, mapscript Php, mapscript

MapSecript MapServer Mapfile
+Links MapServer *Map generation *Layers

to HTML page > #Query execution *Symbology

*Customization *Request execution * Annotation

*Per/PHP/Python ANVMS standards *Reference map
1

L'O From User Data Retrieval

BACKND

HTML Template TIER GIS Data
*Page layout POStGreSQL, *Shapefiles

*Map navigation

*Rasters
«JavaScript or other POSTGI S’ *ArcSDE %_:

OGR / GDAL |+PostGIs




> Why UMN MapServer

cCompatibility with the tools, languages
and software we currently use

AMapping standards
AScalable to 64 bit




=" Why PostgreSQL and p.mappe

wPostgqreSOL advantages
ACapable to store the nonspatial and a spatial de
APowerful, open source relational database syste
APostGIS is a project which adds support for
geographic objects in PostgreSQL

@ PostgreSQL

wP.mapper advantages

AUsekfriendly interface to MapServer p.mapper
AP.mapper functionality meets our primary goals
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T > Development

S d )

dj\/lapped SI(ES
A Developed Google api tool to Fish Passage Center

g ro u n d-t r u t h S i te S Wcesill ”':'::::a:':ie Jor Hatchery / Release Points

1. Drag md drop the map %0 bevad location

A Added some hatchery sites a i ————

OR Fisd coordinates esing the same and'or address of the place

release sites B

A For uncertain site locations,
choose location Y2 mile
upstream from the mouth

Mata creation and conversion

A Points were mapped in
ArcMap, projected from the
Google Spherical Mercator,
converted using OGR and
stored in PostgreSQL
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Release to River

Alnstall and test map G

stack software [ ] -
AD e C i d e S e arC h S >300 Release Sites

functions (=D — = >
AEstablish unique

geographic ids >

AMany to many
relationship, spatial
temporal relationship

ACreate HatRel Layer % — D> —

Hatchery > Hatchery

=D —

P>

Many Hatcheries > 1 Release Site
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Development

System==

ACrethe prototypeHatcheryMap app for spring Chinook

AMap file creation
AChoose layers

AChoose map feature symbology
AChoose when layers become visible
ASetup the four groups of layers

- 17| Hatcheries and RelSites

¥ Hatch ery Sites
* Hatcheries

Release Sites
2 RelSites

] Hatchery Code Labels
0 Release Site Code Labels
[ ers Hucs
/| Regional Scale - 1 to 6 000

/| River Zone Scale - 1 to 2
500 000
Local Scale- 1 to 250 000

Hatcheres
Relaase Sites

Hstchery Code
Labels

Release Site
Code Labels

Columbia Rreer Bazin
Hydrologic Unit Codes
or watersheds (CRB
HUCs)

Land

Lakes

Rwers. Streams

. ard Cregks

Foderal Columa
Rner Power Systam
(FCRPS) Dams

Urban land
States
Selected

Hatchary/Releass
Sites

appaas at Jl scales
appears at &l scales

appears of Al scales
e layer chackad

appades 8l Sl scales
e laysr chacked

sppears ol ol scales
ater layer checked

sopeaxs at 3 scales

Sppears gt ol scales

3 el of streams
¢ dispisyed

maje mers
£6.000.C00)

magr streams

(2 600 OO0
streams and creeks
(135.000)

6.000.000 10 24,000

£.000.000 to 24,000
£ 000,000 te 24 000

sppesrs 3l o scses

Fedaral Lands

23]

6 000 000 10 24 000
Bureau of Land
Management {BLM)

Bureau of
Raeclamantion (BOR)

Depatment of
Defensa (C00)

Feorest Serace (FS)
vt
e

Fiah sod Wildife
Semce (FWS)

Natianal Park
System (NFPS)

Caher

Vildemess Areas

Rver Zones

N

N
N
N

Below Bonnevile
(BEON)

Lower Columitsa
(LCOL}

Mid-Columbia
(MCOL)

Shaks
|SHAK)

¢ intarstates 2 600 000 to 24 000

ant lsbels

Cries
and labels

Cortis
and Isbels

Major Roads
and labels

250.000 to 24,000

Darns
and labels

Towns and places
and labels




ik B < A z, A S.;L/-\SSI < ; FPC Dat
x2S 5 SPSE 2 LIV Yfeppigeans

SYMBOL "circle"

LAYER SIZE 2
NAME 'Major_streamsnames_2500000 OUTLINECOLOR 76 153 229
TYPE LINE

| COLOR 76 153 229
CONNECTIONTYPE postgis

END
CONNECTION "dbname="template_postgis' EL n
K2aGlUf20FtK2a0U LIENIIFdpno8Eldza SN WrFfFFU

LI 336 2NRIYFFFFFFFUYb COLOR 00 255

DATA "the_geom from (select the_geom, gid, name from SHADOWCOLOR 211 211 211

crbmjrstreams) AS new_tab USING UNIQUE gid" SHADOWSIZE 2 2

PROCESSING "CLOSE_CONNECTION=DEFER" TYPE TRUETYPE

TOLERANCE 3 FONT FreeSerifltalic

TOLERANCEUNITS pixels SIZE 10

STATUS DEFAULT ANGLE follow

PROJECTION OFFSET 00

"Init=epsQg:2153" ANTIALIAS TRUE

END PARTIALS TRUE

METADATA POSITION auto

"DESCRIPTION" "Major_streams" BUFFER 20

"ows_title" "Major_streams" MINDISTANCE 20

END # Metadata minfeaturesize 50

TRANSPARENCY 100 END # end of label

LABELITEM ‘name’ END
b MAXSCALEDENOM 2500000 -~
&;jf;{‘ MINSCALEDENOM 160000
- END =



