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FPC Data 
System  

Fish Passage 
Center  

provides technical 
assistance and 
information to fish 
and wildlife agencies 
and tribes and the 
public on juvenile 
and adult salmon 
and steelhead 
passage through the 
mainstem 
hydrosystem in the 
Columbia River 
Basin. 



FPC Hatchery Database FPC Data 
System  

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

ÅData are used for: 
ÅHydrosystem fish 
passage 
management 
ÅResearch and 
monitoring 
ÅFishery Management 



FPC Data 
System  Expand FPC data system to 

include spatial data 

Planning and Analysis Data Access from the Field 

Operational 
Awareness 



FPC Data 
System  Primary goals for hatchery 

mapping application 

ÅUser selects a hatchery 
and the map zooms to 
the extent of the 
hatchery and its 
associated release sites 
ÅThe release data are 
downloadable in MS 
Excel format 



FPC Data 
System  

Secondary mapping  
application goals 

ÅIn an interactive mapping system, the user can 
άǎŜŜέ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǎƛǘŜǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ 
geographic features and other hatcheries and 
release sites.  
ÅWhere are sites located (river drainage) 
ÅWhat is around them  



FPC Data 
System  Advantages Web Mapping 

ÅServices designed for the web  
ÅScalability  
ÅDistributed audience 
ÅTraining users 
ÅRich feature mapping and imagery  
ÅStandards based 



FPC Data 
System  Commercial vs. Open Source 

ÅWhy Open Source: 
ÅEasy access and installation 
ÅExcellent support 
ÅCost  
ÅIntegrate data from multiple sources  
ÅCustomization 
ÅStandards based 
ÅInteroperability 
ÅBoth websites and web services 



FPC Data 
System  Why not commercial or API 

ÅAPI disadvantages:  
ÅService limitations 
ÅInterfaces change 
ÅCannot host critical infrastructure in-house 
ÅNo 24 /7 paid support 
ÅLimited ability to incorporate your own data layers 
ÅPotential threat of advertising in future 

ÅCommercial disadvantages: 
ÅVendor lock-in 
ÅProprietary formats 
ÅRequired experience and data 
ÅCost: expensive 



FPC Data 
System  The Decision 

ωAware of reluctance to use open source 
ωExamples in our area of successful 

organizations using open source - Trimet 
ωOpenLayers, PostGreSQL, and GeoServer 

ωDecided advantages outweigh the 
disadvantages ς went with open source 



FPC Data 
System  Designed for Audience Ease of Use 

ωNavigation ς used familiar controls 
ωSearch form elements 
ωQuery Access to Data 
ωTable like spreadsheet  
ωDownloads into spreadsheet 
ωOutput map in .pdf format 
ωApplication functionality 
ωOnline help 



FPC Data 
System  Application functionality 



FPC Data 
System  HatcheryMap Stack 

BACK-END 
TIER 

 

ÅSpatial Database 
server: PostgreSQL 
/ PostGIS 
ÅData conversion 

tools: GDAL / OGR 
ÅSpatial Data 

MIDDLE 
TIER 

 

ÅUMN MapServer 
ÅTile cache 
ÅPHP, MapScript 

 

FRONT 
TIER 

 

Åp.mapper 
ÅPHP, MapScript 



FPC Data 
System  HatcheryMap app components 

F 
R 
O 
N 
T 
 
T 
I 
E 
R 

M I D D L E  T I E R 
MapServer, Tile cache 
Php, mapscript 
 

B A C K-E N D  
T I E R 

PostGreSQL,  
POSTGIS, 
OGR / GDAL 

p.mapper 
Php, mapscript 

ÅWMS standards 



FPC Data 
System  Why UMN MapServer 

ωCompatibility with the tools, languages 
and software we currently use 
ÅMapping standards 
ÅScalable to 64 bit 



FPC Data 
System  Why PostgreSQL and p.mapper 

ωPostgreSQL advantages 
ÅCapable to store the nonspatial and a spatial data 
ÅPowerful, open source relational database system. 
ÅPostGIS is a project which adds support for 

geographic objects in PostgreSQL 
 
 
ωP.mapper advantages 
ÅUser-friendly interface to MapServer  
ÅP.mapper functionality meets our primary goals 



FPC Data 
System  Development 

ωMapped sites 
ÅDeveloped Google api tool to 

ground-truth sites 
ÅAdded some hatchery sites as 

release sites 
ÅFor uncertain site locations, 

choose location ½ mile 
upstream from the mouth 

ÅData creation and conversion 
ÅPoints were mapped in 

ArcMap, projected from the 
Google Spherical Mercator, 
converted using OGR and 
stored in PostgreSQL 



FPC Data 
System  5ŜǾŜƭƻǇƳŜƴǘΧ 



FPC Data 
System  

ÅInstall and test map 
stack software  
ÅDecide search 

functions 
ÅEstablish unique 

geographic ids 
ÅMany to many 

relationship, spatial-
temporal relationship 

ÅCreate HatRel Layer 

5ŜǾŜƭƻǇƳŜƴǘΧ 



FPC Data 
System  Development 

ÅCreate prototype HatcheryMap app for spring Chinook 
ÅMap file creation 
ÅChoose layers 
ÅChoose map feature symbology 
ÅChoose when layers become visible 
ÅSetup the four groups of layers 



5ŜǾŜƭƻǇƳŜƴǘΧ 
LAYER 
 NAME 'Major_streamsnames_2500000' 
 TYPE LINE 
  CONNECTIONTYPE postgis 
 CONNECTION "dbname='template_postgis' 
ƘƻǎǘҐϥƭƻŎŀƭƘƻǎǘϥ ǇƻǊǘҐϥрпонϥ ǳǎŜǊҐΨϝϝϝϝϝϥ 
ǇŀǎǎǿƻǊŘҐΨϝϝϝϝϝϝϝϥϦ 
 DATA "the_geom from (select the_geom, gid, name from 
crbmjrstreams) AS new_tab USING UNIQUE gid" 
 PROCESSING "CLOSE_CONNECTION=DEFER"  
 TOLERANCE 3 
 TOLERANCEUNITS pixels 
 STATUS DEFAULT 
 PROJECTION 
 "init=epsg:2153" 
 END 
 METADATA  
 "DESCRIPTION" "Major_streams" 
 "ows_title" "Major_streams" 
 END # Metadata 
 TRANSPARENCY 100 
 LABELITEM 'name' 

CLASS 
 NAME 'crbmjrstreams'  
 STYLE 
 SYMBOL "circle"  
 SIZE 2  
 OUTLINECOLOR 76 153 229 
 COLOR 76 153 229 
 END 
 LABEL 
 COLOR 0 0 255 
 SHADOWCOLOR 211 211 211 
 SHADOWSIZE 2 2 
 TYPE TRUETYPE 
 FONT FreeSerifItalic 
 SIZE 10 
 ANGLE follow 
 OFFSET 0 0 
 ANTIALIAS TRUE 
 PARTIALS TRUE 
 POSITION auto 
 BUFFER 20 
 MINDISTANCE 20 
 minfeaturesize 50 
 END # end of label  
 END 
 MAXSCALEDENOM 2500000 
 MINSCALEDENOM 160000 
END 

FPC Data 
System  


