Geospatial Communication of Aboriginal Valuesin Resour ce M anagement:

A Technical Guideto Installing and Utilizing the GVS

May 8, 2006



© 2006

Aaron Koning*, Nancy Elliot!, Alex Hawley®, Scott Emmons', and Roslyn Pokiak®.

! University of Northern British Columbia.
2 Halfway River First Nation.



Table of Contents

F AN 14 o o 16 T A ) IR 5

1. Introduction to the Geographic Valuation SYStemM (GV'S) ..o e 5
[ 0T |1 o PRSP SRSRSR

4. GV S COMPONENES ......eeeueeiteesteesteestee et e ee st e steasseesbeesseaseesaeesseesheesbeeaseeeeeaeeeaeeeRe e b e e beenseemseaseesbeeabeesbeenneannesnnesans
4.1 APACNE WED SEIVET .....eiiieeicieetee ettt ettt et sttt eae et e bt st e e b e e e s eseebeebeebeebess e b esseseeseabeabeseeabesaenseneeseanestenren
4.1.1 Apache Web Server Error File
4.2 UMINN MaPSEIVEN .....cccoeeererierienie e
4.2.1 UMinn MapServer MapFile................
4.3 POSIGIESQL / POSIGIS ...ttt bbbttt bbbt e bbbt b bbbt ettt es
4.4 Flexible Internet Spatial TemMPIate (FIST) .....oviiieireireeersereneese et
4.4.1 Map-Service Configuration File
4.4.2 Ste Configuration File..........cccccveeee
4.4.3 Layer Configuration Fil..........ciiiiieieiciii ettt e sa e b seeneeneebesbennan
B4 FIST-AUIMIN. ...ttt bbbttt b bttt E bbbttt e e bbbt e e e bbb bttt n bbb
S o | [T OSSPSR

B. Installation and Testing the GV S COMPONENTS........cccciiiiciieeesese s eesteste e sesaesresaesaesresresnnenaeneens 17

1. Installing and Testing Apache Web Server, MapServer and FIST ... 17
2. Installing and Testing POStGreSQL / POSIGIS..........ccviiiirieiresieiseseee et 18
P2 0 = T (o] o TSSO PRSP RP 18
P2 = oo OSSPSR 21

C. Creating a GV Sweb-mapping SIte (TULOMTAI) ....ccceueriiieiiieiriesee et ene

L INITAHIZE @GV S SOttt b e et R et b et r e n s
1.1 Copy files from the @XAMPIE SITE.......ciueiceeeee bbbt neens
1.2 Add the site into the map-service configuration file
1.3 Validate the map-service configuration fil€..........cceeereeiiciiciiiiceseree e
L4 TESE tNE NEW SITO... ettt b ettt h e bt bt s b e b et e m e e he e b e e b e e A e b e e e m e e Rt eheebeebe e b e ne et e neeneebesbesaenean
2. APPearanCe and MaD BaSICS........cueiiuirieiriirieint ittt b e st bbb et b et b n e
2.1 Open the FIST-AdmiN.......cccoceveieienineneneneene
2.2 Changing the sitetitle, logo, and color ...............
2.3 Modifying the sidebar web pages and tabs
2.4 SEtiNG the MAD EXLENTS......c.eiieiiieeiieet ettt e bt r e e st s s s e b e e R et et r st e r e
G |V o T oo |
3.1 REMOVING TOOIS. ...ttt s e e b e b bR st s e bt e e b e e b et e R e st ne bt e s eb e e r e e nnene s 32
3.2 Adding predefined tools
3.3 REOIAEITNG TOOIS ...ttt bbbt b et b bbb bt b b b e b et b bbbt et eb et ennene e
Y = o T IR Y £ SRR O RSP TP
4.1 Put mapping afain PIACE.........cuiiiiiieiieieiee et sttt ettt sttt e st e e s e e besbesbesbesse s eseeseesesbesbessenbesaenseseebesnesrenrens
4.2 Importing datainto PostGIS
4.2.1 Creating @ QatAhaSE. ........cceceiriiieeieeeiee st te ettt s b e e e e se et e s besbesbesae s eseesesaesbesaesaenseseeneerearesbenean
4.2.2 Creating datahaSE USEI'S .......ciuirterieieeeieeieriestesteseeee e st seesteseeseeseesessesaeseessesseneeseesesaesbesseseenseseenessesbessanean
4.2.3 Allowing a user to import mapping data....
4.2.41MPOorting datal.........ccveerveereerenenrerenneennns
4.3 Previewing map data........cccoceeeeereneceeicneneenene
4.4 Adding data as map layersto the MapFile..........
4.4.1 Layer Syntax (LAYER Variable) ........ccoeiriiiicreeeeeseeseeeseese s
4.4.2 Layer Projections (PROJECTION Variable)
4.4.3 Data Formats (DATA Variable)
4.4.4 Theming (CLASS Variable).................
4.4.5 Testing the MapFile..........ccccocnenenee.
446 Tryaddingalayer......ccccooevvnniinenens
4.5 Adding map layerstothe GVS.........ccoevveerenne.
4.5.1 Adding the [ayer t0 tNE MBI ......coveiieieeee bbbttt e s




4.5.2 Modifying layer AEfiNITiON..........cooieireee bbb e 58

S o o (= TSRS 59
D. Geographic Valuation System Mapping (TULOME!) ......cceeeeriererieieneeieeeie e 62
O 10111 RSO U TP URURURRRISIN 62
[T ESTos 1 1 1 SRS 62
2. TULOMTEl SAMPIE ATEA. ...t ettt e et bbbt ae et e be s eesb e ebeeae e st e e e beseesbesbeeaeeneeneeneas
3. Setting Up the GV S Mapping Layers/'Tools
B L CrEale GV S TAYENS. ..ottt ettt b h ekt h et Eeh b bt E ke h e bRt bRt b e Rttt n e e

3.2 Add GVSlayersto the MapFIlE.......cciiuiieicieece sttt b e s te st e e e s eseeseenesresbens
3.3 Add map layersto GVS
G I 1V =T ol IR Y PSP P U PTPROUPTOPUPRTRO
BLBL2 FOIUEN ..ot E Rt ne e r R e r e n e
3. Adding GeographiC ValUES O GV'S..........oiiiiiiieieirieie ettt bttt st b e e
3.1 Place MUItIMEdiain YOUIr GV S SITE .. .ottt sttt a e s b b st e e e et e nesb e be e s
3.2 Adding point map features

3.3 IMPOITING MAD FEBLUMES......c.eiveiiieeiireet ittt e b bttt s st ne b e Rt et r s e b e

3.4 UsINg the VAlUES DISCOVENY TOOI.....ccueuiieiiiieiiitcesie ettt

B4 SEIECHING FEAIUMES ...ttt ettt ekttt b e bt b et b bt e bbbt e b et b st ne bt e e eb e et e e nnene e

3.5 MOAIfYING MAP FEAIUMNES ...ttt ettt st b et eese b e e ae s besbesb e b esseseesesbesbessesbeaenseseesessestenrens

BRI = o= Tor oo £ SRRSRSP

3.5.2 MOITY BEFTDULES. ...ttt bbbt e et b bt st e e bene e e e e e neenesbesbenean

3.6 DElELING M FEALUINES. ...ttt h e bbbt et e bt e bt s b e e b e s e e b e neeae e Rt eb e e besee st e b eneeseebesbesbenbens
Appendix 1 —Halfway River First Nation Geographic Valuation SyStem ..........ccccvereeninnienenseneneeeseneeeens 78
Appendix 2 — Terminology and Sources for Further INformation ............cooeeveneeneneeneseeseeee e 80
Appendix 3 —Dataand INfOrmation SOUICES.........c.ciiieiiirieiiiienieteste ettt b e b se bbb sre e enen 85
Ministry of Environment

(O I (o €= ST 0o 0.0100TE= o] o PP O P TSPPRT
APPENdixX 4 - MapFIl€ REFEIENCE. ..ottt b e r e b b e b sn e ere 86
Appendix 5 - Map-Service Configuration XML File REFEIENCE.........ccccoiiireiiirce e 86
Appendix 6 - Site Configuration XML File REFEIENCE.......ccciiiriiiicreeee e 86
Appendix 7 - Layer Configuration XML File REFErENCe........cccooiiiiiiiriiecee e 86
Appendix 8 — Introduction to Creating and Defining Y our Own GV S Attributes..........cccoveiiiiiinincninee 87

List of Figures

FIgUre 1 - HRFN KNOWIQOGE .....cveiteeieieie ettt ettt st b et e e b e b bt e b e e ae s e e e e e e besaesbesaeene e e aneas 8
Figure 2 — Photographs, video and SOUNG rECOITINGS. ......cc.urueruiririeierierie ettt ettt s re b e ee b e sbe e e e e eeneas 8
Figure 3 - LandsCape-1eVEl POIIayalS.........ccucviieiiieee ettt sttt et r et e s e e tesnesresneeneennenean 9
FIgure 4 - VIieWs and VIEWSNEAS. ......cccieiiiire ettt sttt e e st esae e e testeseeeteeseesae s eneestesaesresneennennenean 9
Figure 5 - Halfway River First Nation GVSUsed in DeCiSIoN-Making..........cccoveerireinienenneneseseese e 10
FIGUIE B - WEID SEIVED ...ttt b e st b e st b e bbbt b e b et b e st et b e st et e be st ees 11
Figure 7 - Introducing the Apache WD SErver LOQ. ..ot 12
Figure 8 - ComponentS Of the GV'S ...ttt b et b e bt sb e se et b e e 13
Figure 9 - More Error FileS! FISt-IO0uIXT. ....c.oi ittt 16
Figure 10 - GV S EXAMPIE SOttt b e et b e et b et b e bbbt b e b et be et 17
Figure 11 - PostGreSQL Installation HHTUSIFatioN L...........ooiiiieeirieeieiese st s s s ee e 19
Figure 12 - PostGreSQL Installation HTUSLFation 2...........cooieiieirieeieiese ettt s s 19
Figure 13 - Enable POSIGIS iN POSIGrESQL.......c..eiueieeieierte sttt sttt sttt bbb see b b saesbesaeeneeeens 20
Figure 14 - Map-SerViCe-CONFIG. XM .....cveiiiece ettt e st e st e be s aeere e e esae st e saeseeseenrennneneeneens 24
Figure 15 - Modified Map-Service-CONFIGXIMI ........ceeieiiiice ettt e st e e e tesnesre e e enaeneens 25
Figure 16 - Valid Map-Service-CONFIG.XIMI .......oiue ettt s re e e e e e sae s besnesreennenaeneens 26
FIGUrE 17 - Error EXAMPIE L.....c.o ettt sttt st st s b e st b e et b e bbbt b e st b et be e s 27
FIgUre 18 - Error EXAMPIE 2.......o ettt sttt sttt st b e st b e st b e bbbt b et sb ettt e 27
Figure 19 - FIST-Admin allows GUI SUPPOIted CRANQES. .........coiueiierieirie ettt 29
FIgure 20 - GV S ABOUT SIOEEN......c.ceiurteiereeieierisiee st sesie et et e e sbesesesbe e seebeseses b et seebebesesbe st seebasesesbenesesbenesens 30
Figure 21 - Adding Pre-DefiNed TOOIS.......couoiiiiieiieseeet ettt ettt 33
Figure 22 - Successful Creation Of DAIADASE. ........cccoiieirerieieeie ettt ettt b e et sb et b e e 35



Figure 23 - Error When Creating Dalabase .........cccueieieieieieseeeeseeseste s e s e e e eae e ste s e sneeses s enaestestessesnessesnsensessens 36

Figure 24 - Creating a NEW Datahase USEY ......cc.ccveieeieieie et es e st s e se e te s e st s besaeese s e enaesaestestesnesneenneneessens 37
Figure 25 - Allowing USErStO IMPOIt DEIAL .......coereeirierieiesie ettt sttt bbbt st sb e bbb 38
Figure 26 - Error Message When Setting U USEN ACCESS......cou ettt sttt sttt st ettt 39
Figure 27 - Importing ShaPEFIES. ..o bbb bbb 40
Figure 28 - Importing ShaPEfilES = EITO .......cc.ciiiiiiiieieese ettt sttt 41
Figure 29 - INtroduCiNg MBPHFIIES..........coueiieicieiteee ettt b e et b et b e bbbt b e b 43
FIQUIE 30 - PrOJECHIONS ...ttt sttt et b et b e s bbbt b e e bbb et bt b et e bt s b et b e st et e b e b 45
Figure 31 - MapFile Projection VariablES ........c..oce ottt st bbb ee 45
Figure 32 - Using CONNECTION and CONNECTIONTY PE.......cooiiiiiiienereseesis et 47
Figure 33 - Theming PolygonS iN MapfilES. ..ottt et b ee 49
Figure 34 - Theming Points and Line€Sin Mapfil€S.......cccociiiiiiieice ettt 49
o [N e ST = Lo 1 = o1 = SRS 50
FIgure 36 - INVAIA MBDFTTE ... e bbb bbbt b e bt beneee 51
Figure 37 - Adding Layersand Symbolizing - Trial SEb ..o e 56
Figure 38 - USING the FIST EFTOI LOG .....cciieiiiirieieiesieneeie sttt sttt sttt sttt sttt sttt st sttt sttt st 58
Figure 39 - USiNg the APECHE EITON LOQ ......veoveuirieieieiteiete sttt sttt sttt sttt sttt st b et b et sb bbb 58
Figure 40 - Adding FOIAErSt0 the GV S SIe ..ottt 60
Figure 41 - New Foldersand New LayersS Added t0 GV'S.......c.oiiiiiinirineee ettt 61
Figure 42 - TULOFTal M8 EXLENES ..ottt sttt h et e e s b e s b e sae e bt et e s e e seenbesbesbesaeeneenneneens 63
FIQUIE 43 - GV S TULOMEI ATBAL ...ttt sttt s b e s h e bt et e st e s e e e b e s besheebe e e eneeseesbesbesbesbeennanneneens 64
Figure 44 - Creating TULOrial POINT LAYEN ........coiiiiiieresie ettt st ae st se et b sbesbe e e enneneen 65
Figure 45 - TULOTTAl MBPIFIIE..........e ettt st e e e st e st e st e saeese e e eseeseenteseesneeneenneneeneens 66
Figure 46 - Adding Layer to GV S Layer-ConfigUration ............cceveieiesienieseeeeieeseseseseseeseseeaesee e seesnessesssesaeseens 67
T [0 = A W (o = I o] o[ SRS 68
Figure 48 - Tools Used in TULOrial MaPPING ......c.orririerreriereeie ettt sttt sttt sttt st sb e sttt 69
Figure 49 - TULOTTAl ATIIIDULES. ......cceuiieeeeeere ettt sttt et b e bbbt b e bbbt 71
Figure 50 - Adding Datathrough .COV File.......c.o it st 73
Figure 51 - FOUN SamMPIE POINTS......c.ceuiiteietiiteieet sttt sttt et b e bbbt b e bbbt b e b 74
Figure 52 — Generic ValueS DISCOVENY TOO ..ottt sttt 75



A. Introduction
1. Introduction to the Geographic Valuation System (GVS)

Maps and Geographic Information System(s) (GIS) are designed to represent the world
schematically for specific applications. These approaches reflect the values, perceptions, and
priorities of a Western Scientific worldview. Thisworldview can be very different from a
traditional Aboriginal worldview. The current approaches used by mapping, GIS and related
geospatial technologies fail to include Aborigina values without manipulating and altering the
content and context of Traditional Environmental Knowledge (TEK). Maps and GIS may
actually hinder the communication of traditional Aboriginal worldviews to resource managers
and planners.

This collaborative project involving Halfway River First Nation (HRFN) and researchers at the
University of Northern British Columbia (UNBC) had the goal of evaluating and enhancing the
capacity to incorporate atraditional Aboriginal worldview in modern resource management and
planning using innovative geospatial approaches. We have been successful in creating the
Geographic Valuation System (GVS), a system which is designed to enable First Nations to
participate in resource management planning and decisionsin away that is ssmultaneously a)
consistent with the mapping and Geographic Information System-based approaches of
government and industry resource managers and b) accommodates traditional Aboriginal values
and approaches in resource management deliberations and decisions. The system facilitates and
streamlines resolution of resource management issues that relate to First Nation’ s interests
because it enables First Nations to participate as they choose in resource management and
planning in ways meaningful to them and consistent with their traditional values. The GVSis
not a one-off, HRFN-only system. It is designed and structured to be useful to any First Nation
that wishesto use it. We have planned the system so that it could be freely and openly available
as Open Source software, a key factor contributing to its utility to other First Nations.

Application of the GV Sinvolves a method devel oped with First Nations for First Nations. Thus,
the GV S as a system and approach exceeds the software package. Thistechnical document,
designed as a guide to software installation, offers an introduction to the utilization of the GVS.
Y ou are encouraged to review this document and if you are interested in applying the GV'S,
please contact one of the three primary GV'S project partners. Alex Hawley (alex@unbc.ca),
Roslyn Pokiak (Halfway River First Nation), and/or Nancy Elliot (nelliot@unbc.ca) . Alex or
Nancy will be pleased to put you in contact with Roslyn (her number is her personal phone
number and as such it is not appropriate to publish it here). A User Mailing List has been created
on the web as aforum for reference and support: GVS mailing list
(http://www.freelists.org/lists/gvs). To subscribe, fill in your email address and select
‘Subscribe’ asthe ‘User Option’ at the bottom of the webpage.

The GV S employs the Flexible Internet Spatial Template (FIST) asits software foundation. The
FIST is an open-source application under development in the UNBC GIS lab and by contributors
to the FIST User’s Community (www.freelists.org/lists/fist-users). The FIST began in January
2004 as an undergraduate project undertaken by Aaron Koning for his Honours thesis, under the
supervision of Scott Emmons, Senior GIS Lab Instructor and Roger Wheate, UNBC GIS




Coordinator. Beginning in the fall of 2004, Aaron Koning was contracted in order to support
development of the FIST and to mentor Nancy Elliot in FIST operation, PHP: Hypertext
Preprocessor (PHP) scripting and miscellaneous tasks. Scott Emmons has also continued to
provide support.

The FIST isregistered under the *GNU’s Not Unix’ (GNU) Public License (GPL). The GVS
usesthe FIST and it is made freely available for other First Nations to acquire and use, and to
also modify for their own needs and to better reflect their own culture. 1f you use the GVS and
FIST you are obligated to publish the copyright and the warranty disclaimer (see
www.gnu.org/copyleft/gpl.html). In addition, we ask that you recognize the work of the project
team, Roslyn Pokiak, Alex Hawley, and Nancy Elliot, Halfway River First Nation project
participants, FIST creator Aaron Koning, and team member Scott Emmons.

Funding
» Halfway River First Nation;
Muskwa-K echika Advisory Board;
Northern Scientific Training Program (Student Research Grant);
Muskwa-K echika Student Research Grant (Northern Land Use Institute, UNBC);
Ministry of Sustainable Resource Management.
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2. Document Organization

This document is formatted in four sections to provide readers with the technical knowledge to
install, operate and maintain a Geographic Valuation System (GV'S). Section A introduces the
GV S and discusses the various components that are involved. Section B provides documentation
on how to install and test your GV S. Sections C and D provide tutorias for Internet mapping and
Geographic Valuation System Mapping using the GVS.

This document is aworking document, in that user experiences may provide additional and
useful information. Aswell, users may find that an additional tip or two in the right place would
have saved them some grief! Project member Nancy Elliot has volunteered to update copies of
this manual. She can be contacted at ellioth@unbc.ca .




Tips appear where appropriate extra guidance may provide assistance.

m Thisindicates an area where comments and tips may be relevant to First Nation use.

[WFGVS
Why the M oose?

Y ou may be asking yourself —Why the Moose? in the GV Slogo — The moose is the most
significant animal in the Beaver culture of the Halfway River First Nation (HRFN) and in
recognition of HRFN members who are project participants the moose has been used as alogo.

3. Decision-M aking Using the Geographic Valuation System (GVS)

Industrial development has placed the resources of the Traditional territory of the HRFN
under cumulative pressures. The GV S was developed to provide HRFN with an interactive tool
that accommodates Traditional Aboriginal values and approaches in resource management
deliberations and decisions. TEK and complementary data, expressed through multi-media and
other information elements, promotes HRFN discussion around proposed development. The
Values Discovery Tool (VDT) provides accessto TEK in away meaningful to community
members. The GV S provides output consistent with the mapping and GI S-based approaches of
government and industry resource managers.

The GV Sincorporates provincialy standard geospatial datawith TEK including but not limited
to (Figure 5a):

e Roads;

e Seismiclines;

e Qil and Gaswsdlls;

* Forest Cover,

» Habitat Suitability polygons;
» Biogeoclimatic Index.

Community members assess how proposed development may impact TEK (Figure 5b). The
VDT utilizes alegend developed with HRFN participants to highlight information from Elders
who are knowledgeable about certain areas. The VDT links thisinformation to multi-mediafiles
and other sources of information.

Each element is georeferenced spatially but reflects values extending beyond the confines of its x
and y coordinate. Multi-media elements and other sources of information include (Figure 5c):




* HRFN Knowledge, such as medicinal and edible plant uses, provides specific information
on significant cultural elements (Figure 1);

Link to textual
information on
plant use.

Figurel- HRFN Knowledge

» Video and sound recordings of Elders bring to life the Elders experience and knowledge
(Figure 2);

Photographs and video illustrating significant places, experiences, and activities allow
HRFN members to more easily recall certain events and points (Figure 2);

‘Life on the Land’

Other
Activities

Figure 2 — Photographs, video and sound recordings



» Aerial photos, satellite images, orthophotos and hillshades provide landscape-level

portrayals of HRFN traditional territory and aid HRFN users in envisioning elevation
(Figure 3);

Figure 3 - Landscape-level Portrayals

» Significant views are identified using viewsheds and accompanying photographs or video
(Figure 4).

Figure4 - Viewsand Viewsheds

When a company proposes a seismic line, HRFN usersidentify areas of concern that incorporate
values important to HRFN (Figure 5¢). A paper map or geospatial file can be provided to
industry and government. Control over recorded TEK remains with the community.

Non-confidential data, including rivers, lakes and habitat suitability, can be plotted out as
reference.



The GVS is illustrated using simulated HRFN TEK which retains the characteristics of actual TEK but has
been altered to respect confidentiality.
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When a company proposes a
seismic line, HRFN users
identify areas of concern that
incorporate values important to
HRFN. Non-confidential data,
including rivers, lakes and
habitat suitability, can be plotted
out as reference. 'Areas of
Concern' are provided to
industry and government on a
paper map or as digital files.

Figure5 - Halfway River First Nation GVS Used in Decision-Making



4. GVS Components

A functional GV Sinstallation contains four main components. aweb server, amap server, a
database containing mapping data, and a web-mapping interface. The four components are
licensed as Open Source software. Open Source licenses allow software to be used for free and
developed further, which encourages sharing of knowledge amongst developers and users
(http://lwww.opensource.org/). Specifically the GV'S components are:

*  Web Server => Apache Web Server;

* Map Server => University of Minnesota MapServer (UMinn MapServer);
e Database => PostGreSQL/PostGIS;

*  Web Mapping Interface => Flexible Internet Spatial Template (FIST).

Each component is described below.
4.1 Apache Web Server

A web server is acomputer program that serves web pages to a web browser over the Internet.
The GV S uses the Apache Web Server to interpret HTML code to serve web pages
(http://httpd.apache.org/) (Figure 6). The Apache Web Server also contains a modul e that
interprets PHP code and tranglates it into web pages before serving it to aweb browser
(http://www.php.net/).

Apache HTML and PHP
Web Browser Web Server code files

A Web Server interprets HTML and PHP code and then serves web pages to aweb browser.
Figure6 - Web Server

4.1.1 Apache Web Server Error File

Sometimes aweb page will have an error. The web page will act strangely, such as displaying a
white screen. When this happens, the Apache Web Server will record the error in an error log. In
the GV S setup thislog fileislocated at c:\ms4w\Apache\logs\er ror.log and can be opened
using WordPad. The error log may contain many messages, so you must scroll to the bottom to
see the newest errors (CZ22] The messages are dated at their start!). When the GV'S behaves
strangely, it isimportant to check this error file because it may provide insightful information
(Figure 7). Thereis more on this under section B, Installation and Testing.

11



| B error.log - Notepad g@

Eile Edt Format ¥ew Help

'[Fr'1:mr-;'-'ar 10 12:02:21 E-finfjﬁn]' [eerr]' [cT{eni:" -1'2”7-"'.11-).!1-).3_']' PHP Parse error:
parse error, unexpected T_STRING in

v msdw \appst A\ fisth \htdocs'\classes\ fistMap_class.php on 1line 88

[Fri mar 10 13:13:47 2006] [error] [client 127.0.0.1] PHP warming: |
domxm]_open_file(): couldn't find end of Start Tag web-options Tine 12

A portion of an Apache Web Server error log located at c:\msAw\Apache\logs\error.log. Thefirst error
indicates that there was a computer programming error in the
c:\msAw\appsifist\htdocs\classes\fistMap_class.php PHP code file on line number 88. The second error
indicates that one of the FIST XML configuration filesisinvalid (section 2.4.1-2.4.3). Either of these errors
would cause the FIST (section 2.4) to display awhite screen instead of the web-mapping interface.

Figure 7 - Introducing the Apache Web Server Log

One way to troubleshoot an error in the error.log is to use Google to search for terms mentioned
inthelog. You can aso view or post a message to the GVS or FIST users lists (see Introduction)
to receive support from other users.

4.2 UMinn MapServer

A map server isacomputer program that generates digital maps from mapping data. The GVS
uses the University of Minnesota MapServer (UMinn MapServer) to generate digital maps
(http://mapserver.gis.umn.edu/). UMinn MapServer can use mapping data from awide variety of
sourcesincluding: PostGIS layers, Shapefiles, Orthophotos, and Web Mapping Server (WM S)
layers.

4.2.1 UMinn MapServer MapFile

In order to display mapping data, UMinn MapServer needs to be told where the data are |ocated
and how to display it. UMinn MapServer uses a MapFile to perform this function. The MapFile
consists of a number of variables that define map properties including: map projection, map
legend, scalebar, layers, layer colors and symbols, etc. A MapFile Referenceis attached as
Appendix 3 and is aso available on the Internet at:
http://mapserver.gis.umn.edu/docs/reference/mapfilel.

MapFile uses color spelled without a‘u’, so this document has spelled the word color
following this pattern.

MapFiles can betricky to get working and it is helpful to have a small program that can test
them. Thereis a program in $ROOT/shin/ called mapfile_tester that can be used to test the
validity of aMapFile. See Section 4.4.5 to see how this works.
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4.3 PostGreSQL / PostGIS

PostGreSQL is a database similar to Microsoft Access and Oracle (http://www.postgresgl.org/).
PostGI S is amodule that allows mapping data to be stored inside of a PostGreSQL database
(http://postgis.refractions.net/). Points, lines, polygons, and text attributes can thus be represented
in a PostGI S layer just like they can in a Shapefile. The GV'S uses PostGI S layers as the mapping
data when performing Geographic Vauation System Mapping (described in Section D).

4.4 Flexible Internet Spatial Template (FIST)

A web-mapping interface combines the functionality of a web server and map server to generate
digital maps and server them to aweb browser over the Internet (Figure 8). One such web-
mapping interface, the Flexible Internet Spatial Template (FIST), provides a set of HTML and
PHP code files that are interpreted by the web server, which in turn requests digital maps from
the map server (http://datashare.gis.unbc.ca/fist/). The web server then serves digital maps and
interactive web pages to a web browser, collectively known as a web-mapping interface.

Serves

Apache

FIST config files

[45]
o
0
BT (]
2 g gz
am
| =]
= =g
8=} SE
i ing=1
o

Shapefiles PostGreSQL /
UMinn PostGIS Database FIST-Admin
MapServer

T

UMinn MapServer
MapfFile

A diagram of the components making up the GVS.
Note the integration of aweb server, map server, web-mapping interface, database, and web browser.

Figure 8 - Components of the GVS
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In order to display the web-mapping interface, FIST needs to have information on its computer
environment and the maps it’s going to produce. Three XML configuration files are required to
provide this information:

* Map-Service Configuration File;
» Site Configuration File;
» Layer Configuration File.

The Site and Layer Configuration files can be edited by an easy-to-use web interface called the
FIST-Admin (or in atext file) while the Map-Service Configuration is edited in atext file. This
guide contains details for each in subsequent sections.

4.4.1 M ap-Service Configuration File

The Map-Service Configuration Fileisa XML file that FIST uses to determine the following
information:

» thelocation where digital maps are stored;

* theURL of the FIST site;

» thelocation of the FIST on the file system;

» thelocation of the MapServer MapFile that will be used;
» thelocation of the Site and Layer Configuration files.

Thisfile can be opened in WordPad and edited. All XML files are validated by FIST since
sometimes they contain small errorsthat are difficult to detect. Thereisaprogramin
$ROOT/shin/ called xml_dtd validate that can be used to test a XML filesvalidity. This
program aids you in finding the errors and is described more fully in Section B.

A reference for this configuration file is attached as Appendix 4 and is also available over the
Internet at: http://datashare.gis.unbc.calfist/docs/0.3/map_service _config_xml_ref.php.

4.4.2 Site Configuration File
The Site Configuration Fileisa XML file that FIST uses to determine the following information:

» theweb pagetitle, colors and logo;
» the map projections to use;

* theareaof the map;

» thetabsto display;

* the map toolsto display.

Thisfile can be opened in WordPad and manually edited or it can be edited with an easy-to-use
web interface called the FIST-Admin (Section 2.4.3). All XML files are validated by FIST since
sometimes they contain small errors that are difficult to detect. Thereisaprogramin
$ROOT/shin/ called xml_dtd validate that can be used to test a XML files validity.
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A reference for this configuration file is attached as Appendix 5 and is also available over the
Internet at: http://datashare.gis.unbc.calfist/docs/0.3/site_config_xml_ref.php.

4.4.3 Layer Configuration File

The Layer Configuration Fileisa XML file that FIST uses to determine which map layersit will
display from the MapServer MapFile. Thisfile can be opened in WordPad and manually edited
or it can be edited with an easy-to-use web interface called the FIST-Admin (Section 2.4.3). You
can validate the format of the Layer Configuration File with the xml_dtd validate program.

A reference for this configuration file is attached as Appendix 6 and is also available over the
Internet at: http://datashare.gis.unbc.calfist/docs/0.3/layer_config_xml_ref.php.

444 FIST-Admin
The FIST-Admin is an easy-to-use web interface that can be used to edit the Site and Layer

Configuration Files (Section 2.4.2 and 2.4.3). It automatically validates XML files and
automatically saves the previous versions of a XML file for recovery at alater date if required.

Fevs|

The FIST-Admin was created so that it would be alittle more straight-forward and easier to edit
Configuration Files (as opposed to using atext editor). We have found, through the literature
and our experiences, that often the person running the GV S or related geospatial toolsin aFirst
Nation may have other jobs aswell. In addition, they may spend part of their time out on the
land. It ishard to remember all the details of setting up the Configuration Files when users only
do it once or twice and don’t spend all day using the GVS. Hopefully, the FIST-Admin clarifies
these tasks!

In addition, extensive HEL P files and videos were created with the HRFN covering basic to
more complicated tasks of GV S operation. The videos were used in support of the strong oral
tradition within the HRFN community. These cannot be shared directly since they contain
confidentia information, but we would be glad to share our experiences or help you set up your
own HELP system.

4.45Error File

Sometimes the FIST will have an error that causes the web page to display a blank web page or
perform strangely. When this happens, FIST will record the error in an error log. Inthe GVS
setup thislog file is located at ¢:\msAw\apps\fist\htdocs\tmp\fist-log.txt and can be opened using
WordPad. The error log will contain many errors and warnings from previous days, so you must
scroll to the bottom to see the newest errors. When the GV S performsin unexpected waysit is
important to check the error file because it may provide relevant information (Figure 9).
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B fist-log.txt - WordPad

Eile Edit View Insert Format Help

i i E.
DS H SR A B0 &
DEBOUG [127,0.0.1)] [200&6-93-19 15:38.11] (fistMapService)}: Function
call =: "lgadManServicem
ERRCE: [127.9.0.1] [2008-03-18 15:38.11] (fiscDMinnMapserverMap):
MapScript mep object failed to initialize, this is likelyv a problem

with the mapfile:c:\msdwiappsh\fisthhrtdocs\tmp

N387a5c2241652426241f13fb4ea35874 .map

For Help, press F1

A portion of aFIST error log located at c:\msdw\apps\fist\htdocsitmp\fist-log.txt.
The error indicates that the UMinn MapServer MapFileisinvalid.

Figure9- MoreError Files! Fist-log.txt

1. Youcanaso view or post amessage to the GVS or FIST userslists (see Introduction) to
receive support for problems you see posted in the Fist-log.txt.

2. 'You can change the name of Fist-log.txt to something else, like mylog.txt or band-GVS-
log.txt .... It isset in the classes/fistMap_class.php file (for example, var $errorHandlerFile =
‘c:\msAw\apps\gvs-utm\tmp\gvs-log.txt';). PHP files can be opened in WordPad or an editor
like Dreamweaver. Be sure to make a backup copy before editing the PHP file so you can
roll it back if you make a mistake!
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B. Installation and Testing the GVS Components
1. Installing and Testing Apache Web Server, MapServer and FIST

The GV S-Ingtallation CD contains a custom M S4W package that includes the FIST, the FIST-
Admin, and an example site. The Apache Web Server and MapServer can be installed quite
easily using the MSAW package (also available from its source:

http://www.maptool s.org/msAw/).

To install the custom MSAW package, complete the following steps:
1. Copy the MHAW directory from the CD to the c:\ drive.
2. Double click the file c:\ms4w\apache-install .bat to install the Apache Web Server asa
system service.

Y ou may see a message from Windows XP SP2 asking if it is safe to unblock the firewall to
allow the Apache HTTP Server service to access your computer. Pressthe ‘unblock’ button.

') Geographic Valuation System (GVS) - Example site - Mozilla Firefox
File Edit Wiew Go Bookmarks Tools Help

<E| - E> - @ L. X | {ﬁ ||_I http:/locathost/fist/fistMain. php?site =example_site "| ® o |Qv

P Gmail FL FIST-users B My Blog B CatBlog fe /. [} datashare [ techy =) albums =} school () webmapping | =) GIS ETHICS [} irc »

PRaamoeB22FlRRERAXRRARKX
RS Ve d S LD

About Legend Layers Exit  Help!

Open Source
Geographic Valuation System

The Geographic Valuation System (GVS)
is designed to enable First Nations to
participate in resource management
planning and decisions in a way that is
simultaneously,

a) consistent with the mapping
and Geographic Information
System-based approaches of
government and industry resource
managers and

b} accommodates traditional
Aboriginal values and approaches
in resource management
deliberations and decisions.

Active Tool: d’{ Zoom In

active Layer: Cities

Q 170 340 510 km

Map Scale: 1:12,820,012 (Change =czlel

Cursor Location: 111% 5'\W, 48%10'N | Map projection: undefined

The GV S example site installed by the custom MSAW package available on the GV S-Installation CD.
Figure 10 - GVS Example Site

Check to seeif the installation was successful by opening aweb browser and loading the
following URL into the browser:
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» http://loca host/fist/fistM ain.php?site=example site

Note the underscorein ‘example_site'.

If the web browser displays the GV S example site (see Figure 10), then the installation was
successful!

2. Installing and Testing PostGreSQL / PostGI S
2.1 Installation
The PostGreSQL database and PostGl S module can be installed with an easy-to-use installer. To

install PostGreSQL/PostGI S, double click the installation file on the CD:
d:\PostGreSQL \postgresgl-8.1.msi, then complete the following steps:

Optional: On thefirst install screen, check the ‘Write detailed installation log ..." so if you have
any problems you can post the end of the log on the web mailing list. Also see the end of this
section for notes on potential errorsidentified to date.

At thefirst ‘Welcome' window, click the ‘ Start’ button.
At the second ‘ Welcome' window, click the‘||’l"“L]’ button.

At the ‘ Installation Notes window, click the =22+ putton.
At the ‘Installation Options’ window (Figure 11), left click the * PostGIS Spatial
Extensions’ icon (under Database Server, third choice down) and select ‘Will beinstalled

on local hard drive’ from the drop down menu. Then click the _t= b putton.

5. At the*Service Configuration” window, click the Lt} putton.
a. A popup titled * Account Error’ will appear; click the‘Yes button.
b. A popup titled ‘ Password’ will appear; click the *OK’ button.
6. Atthe Initialise database cluster’ window (Figure 12), enter a password into the
‘Password’ boxes and write down the password. Then click the b= b putton.
7. At the ‘Enable procedural languages window, click the ‘l_t=> b putton.

8. At the ‘Enable contrib modules window, click the‘"L]’ button.
9. Atthe'Enable PostGIS window (Figure 13), click the ‘ Enable PostGIS in templatel’

checkbox. Then click the ‘l—t=>__} putton.

10. At the ‘Ready to Install’ window, click the 2=} putton. PostGreSQL and PostGIS
should now be installed.
11. When the installation is complete, the ‘ Installation complete!” window will appear, click
the ‘Finish’ button to complete the installation process.
12. Double click the following file, from the GV S-Installation CD, to install PostGreSQL as
a system service:
d:\PostGreSQL \postgresgl_install_service.bat

EalN R\
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o PostgreS0OL

Installation options l‘ “A

—I PostgreSQL | Furctions and datatypes for

| Database Server geographical data,
< &3 = | Data directary

- ¥ = | Mational Ianguage sup;

- wm be H'IEEIHEd on I-::c;:l hard drive

—‘. =38 Entire feature will be installed on local hard drive B o your
: Entire feature will be unavailable
EReT=T11 I
£ i | 5 |

[ < Back l[ Hext > ] [ Cancel J

Figure 11 - PostGreSQL Installation Illustration 1

o PostgreSQ1

Initialise database cluster l‘ “A

Initialize database cluster

Port number h432

Addresses [ &ccept connections on all addreses, nat just localhost

Locale | G b |

Encading '5OL_ASCH v

Superuzer name ]poslgles Thiz iz the internal databaze usemame, and
not the service account. For zecurity reazons,

Bastiwad ]xxxxxxxxxx the paszword should MOT be the zame as the

zeMvice account,

Pazsword [again] ]*""**"****

I_ < Back l[ Hest » ] I_ Cancel J

The ‘Initialise database cluster’ window. Enter a password into the ‘ Password’ boxes,

write down the password, click the [ Net> |} button.
Figure 12 - PostGreSQL Installation Ilustration 2

The PostGreSQL installer’s ‘ Installation Options’ window. Click the ‘ PostGIS Spatial Extensions’ button/icon and
select ‘Will beinstalled on local hard drive’ from the drop down menu. Then click the L tet> } button.
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i PostgreSQL

\ L IA

Y'ou can enable the PostGIS functions and load reference data in the template] database now, or
you can manually enable it in individual databazes later.

[#]Enable PostGl5 in templateT;

[ 4 Back " Mest » ] [ Cancel J

The ‘Enable PostGIS window. Click the ‘ Enable PostGIS in templatel’
Mest »

checkbox and then click the 1 " button.

Figure 13 - Enable PostGI S in PostgreSQL

Potential error messages:
1. If you seethiserror, “The PostgreSQL must be on aNTFS formatted volume’, then refer to

http://pginstaller.projects.postgresgl.org/fad/FAQ_windows.html . Note that you will have to
convert your drive from FAT32 to NTFS or install PostgreSQL through a DOS window (Google
for more information on each option).

2. If youtry and install PostgreSQL to Windows XP using the installer and a previous user
message appears (from a previous installation of PostgreSQL or an abandoned installation),
there is abug with PostgreSQL. Follow these steps:

+ Click Start, Run and type Regedit.exe

Navigate to the following key:
HKEY_LOCAL_MACHINE\ SOFTWARE \ Microsoft \ Windows NT \

CurrentVersion \ Winlogon \ Specia Accounts\ UserList
Right-click in the right pane and select New DWORD Value.
Type-in postgres as the value.

Double-click postgres, and assign avalue of 1
+ Close Regedit

Postgres will now appear as a user on your login screen. Login in your normal account and then
delete user Postgres.
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2.2 Testing
Check to seeif the installation was successful by completing the following steps:

1. Open aweb browser and load the following URL into the browser:
http://localhost/postgis installation_test.php

2. Onthe web page, enter the password you created in step 6 of the PostGreSQL/PostGIS
installation (section 2.1).

3. Click the*Submit’ button.

4. Theinstallation is successful if the web page displays the text ‘ The PostGreSQL/PostGIS
installation test was successful!’.
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C. Creating a GV S web-mapping site (Tutorial)

This tutorial will show how to create a basic GV S web-mapping site using the web mapping
interface the FIST. We will make reference to GV Sfilesthat are used by the FIST but are
specific to the GV'S; for example, layer-config.xml used by the FIST will be referred to as the
GV Slayer-config.xml. You will be able to modify the site' s appearance, add/remove map tools,
and add/remove map layers. The aim isto show you enough to get a site up and modify it, but
not to overload you with information. WWhen you need more information than this tutorial and
document can provide, you should visit the following sites for more information and help:

Additional sour ces of Help!
GVSmailing list (http://www.fredlists.org/lists/qvs).
e FIST mailing list (http://www.freelists.org/lists/fist-users).
* FIST online documentation (http://datashare.qgis.unbc.calfist/documentation.php).
* UMinn MapServer documentation (http://mapserver.gis.umn.edu/docs/).
e UMinn MapServer mailing list
(http://mapserver.gis.umn.edu/community/mailinglists/mapserver-users).
* PostGreSQL online documentation (http://www.postgresgl.org/docy).
» PostGIS online documentation (http://postgis.refractions.net/docy).

1. Initializea GVS site

A GV S web-mapping site can be set up by writing new configuration files, but it is often easier
to copy files from an existing site and then modify those files for your needs. Thisisthe
approach used here.

1.1 Copy filesfrom the example site

To set up the GVS, we need copies of the FIST configuration and MapFile files so that we can
modify our new web-mapping site and not damage the existing example web-mapping site.
Complete the following steps to copy thefiles:

Copy existing mapfile:
1. InWindows Explorer, go to c:\msAw\apps\fist\mapfiles.
2. Make acopy of the example.map file and rename it to mygvs.map (result will be
C:\msAw\apps\fist\mapfiles\mygvs.map).
Copy existing sites directory (and itsfiles; you will edit the copies):
3. Go to C:\msAw\apps\fist\htdocs\sites.
4. Make acopy of the example folder/directory and rename it to mygvs (result will be
C:\msAw\apps\fist\htdocs\sites\mygvs).

1.2 Add the siteinto the map-service configuration file

In order for the web-mapping interface to allow people to use the new site, we need to add a
map-service entry into the map-service configuration file. A map-service entry defines the name
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of the site, the location of the MapFile the site will use and the locations of the site and layer
configuration files.

Complete the following steps to add the site into the map-service configuration file:

1. InWindows Explorer, go to c:\msAw\apps\fist\htdocs.

2. Make acopy of the map-service-config.xml and rename it map-service-
config_backup.xml . It isimportant to create a backup of the file in case the file gets
corrupted when we edit it.

Y ou may choose to make afolder/directory called ‘ backups and copy to a backup the map-
service-config.xml each time you edit or accessthefile. Itiseasier to rollback to your
backup than to deal with a corrupted file!

3. Open the following file with WordPad: C:\ms4w\apps\fist\htdocs\map-service-config.xml
(Figure 14).
4. Each site has amap-service entry in thisfile. Copy the example_site’'s map-service XML
tag and paste it underneath (Figure 15).
5. Now we need to change afew of the XML tags for our new site (the values are shown in
Figure 15).
a Changethe XML tag ‘name’ so that it contains the text ‘mygvs . This name will
appear in the URL when we access the site through aweb browser.
b. Changethe XML tag ‘map-file" so that it contains the text
‘c:\msAw\apps\fist\mapfiles\mygvs.map’.
c. Changethe XML tag ‘site-config-file’ so that it contains the text
‘c:\msAw\appsifist\htdocs\sites\mygvs\site-config.xml’.
d. Changethe XML tag ‘layer-config-file' so that it contains the text
‘c:\msAw\appsifist\htdocs\sites\mygvs\layer-config.xml’.
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g.xml - WordPad

File Edit View Insert Format Help

NEE SR # » ~Bo B

<%xml wersiocn="1.0" encoding="UTIF-2"2>

<h—=
File: mep-service-config.xml

Description?

Configuration £file for mep services

d

2-10 koninga Create

<IDOCTYEE mep-dervice—config SYSTEM "mep-service-config.dtd"»

<map-gervice-config>

<web-apticns>

<mep-images-dirrc:\madwiapp: istihtdocahompi</map-images—dir>

>

<url-x
<system

Nhtdoosh\</system-—root>

</web-opticns¥

<map-gervices>

<map—=

rvicer
<pemerexample site</name>

GWarer
isti\mapfileshexam

stihtdoosh s
sthhtdocs) sites\exemple’leyer-config. uml</layer—config-£ile>

<softwarermepserver</s
<map-file>c:\msdwieppai
<site-config-file»c:-\ms4whapp

map</mep-file>

ces\exampleisite-config.xml<y/site—config-£file>

<layer—-config-file¥>c:\ms4wh eppsh

</mep-service>
cesr

< /mEp-Sersy

<fmap—ae:viee—c:nfig#

For Help, press F1

The map-service XML configuration file. Thereis only one map-servicein thisfile,
so only one web-mapping site will be accessible.

Figure 14 - Map-service-config.xml
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B map-service-config.xml - WordPad

File Edit View Insert Format Help

DEeE Sk #

<%xml wersiocn="1.0" encoding="UTIF-2"2>

<h—=
File: mep-service-config.xml

for mep services

History:
2004-02-10 koningz Created

<IDOCTYPE mep-service—config SYSTEM "mep-service-config.dtd">

<map-gervice-config>

\</mep-images—dir»

M-root>

¥EStem-root>

</web-opticna¥

<map-gervices>
<mEp-Servicer

<namerexample site</name>

<sof T er</aot

. “mep-filesc:h Ep</mep-—file>
PJeVV S|te <site—-config-file>c:tim =4 £1 \E xample\site-config.aml</gite-config-£file>
\mygvs' 1 vexempletIeyer—-config mml</layer—config-£ile>

</mep-services>

</mep-service-configH

For Help, press F1

The modified map-service XML configuration file. A new map-service has been added and there are now two web-
mapping sites that can be accessed.

Figure 15 - Modified M ap-service-config.xml

1.3 Validate the map-service configuration file

The map-service configuration file uses a XML format that needs to be validated before it can be
loaded into the FIST. It is easy to make small mistakesin thisfile that will cause the file to fail
validation. Therefore, we should test/validate the file before loading the web-mapping site, using
the xml_dtd_validate program. Complete the following steps to test thefile:

1. Double click the C:\msAw\apps\fist\htdocs\sbin\xml_dtd validate.bat file. A window will
appear asking for the location of your XML file.
2. Typethelocation of your map-service configuration file into the window and press enter:
C:\msAw\apps\fist\htdocs\map-service-config.xml.
3. Thewindow will then display the results of the validation.
» If thefileisvalid, you will see the window shown in Figure 16.
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If the fileisnot valid, you will see awindow like those shown in Figures 17 and
18.

4. If the XML fileisnot valid, examine the error messages and try to fix the problem. If you
can’'t seem to fix the problem, you should delete the file, restore it from the backup and

try again:

See, you needed that backup!

a

b.
C.

In Windows Explorer, go to c:\msAw\apps\fist\htdocs.
Delete the map-service-config.xml file.
Copy the map-service-config_backup.xml file and rename it to map-service-

config.xml.
Go back to Section 1.2 of this document and follow those steps again.

e CAWINDOWS\system32\cmd.exe

Pleaze type the location of your XML file:
c:smedutappssfistshtdocs ~map—service—config.xml

#ML file PASSES DID validation.

Press any key to continue . . .

Theresult of running the xml_dtd validate.bat file on a map-service-config.xml file
shows that this XML fileisvalid.

Figure 16 - Valid Map-service-config.xml
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e C:AWINDOWS\system32\cmd.exe

Please type the location of your HML file:
C:smsdusappssf istihtdocs map—servce—config.xml

PHP Warning: domxml_open_file<>: 1.0 dn C:smsdwwappssfistrhtdocsssbhin~xml_dtd
validate on line 45

PHP Warning: domxml_open_file<>: warning : in C:ismsduwsappssfistshtdocssshinsxm
1 dtd validate on line 45

PHP Warning: domxml_open_file<>: failed to load external entity "file:- - Cx38./m
sdusappssfist /htdocssmap—servce—config.xml"

in Cismsdusappssfistshtdocssshinsxml_dtd_validate on line 45

PHP Fatal error: Call to a member function on a non—ohject in C:wsmsdwsapps-fist
~htdocs~shinsxml_dtd_validate on line 48

ress any key to continue . . .

Theresult of running the xml_dtd validate.bat file on a map-service-config.xml file shows that this XML fileis not
valid. The error indicates that the program couldn’t open the XML file. Notice that the file name the user
entered was incorrect so the program couldn’t find it.

Figure 17 - Error Example 1

«  CAWINDOWS\system32\cmd.exe

Pleaze type the location of your XML file:
C:smedusappssfistshtdocs ~map—service—config.xml

PHP Warning: domxml_open_file{>: expected *>’'

in Cismezdwsappssfistshtdocssshinsxml_dtd_validate on line 45

PHP Warning: domxml_open_file<>: Opening and ending tag mismatch: map—services
line 23 and map—service—config

in C:aumsdusappssfistshtdocssshinsxml_dtd _validate on line 45

'H{_Harg%ng: domxml_open_file{>: Premature end of data in tag map—service—conf i
g line

in Cismsduwsappssfistshtdocssshinsxml_dtd_validate on line 45
PHP Fatal evrror: Call to a member function on a non—ohject in C:wmsdwsappssfist
“htdocssshinsxml_dtd_validate on line 48

ressz any key to continue . . .

Theresult of running the xml_dtd validate.bat file on a map-service-config.xml file shows that this XML fileis not
valid. The error indicates that some of the XML tagsin the XML file don’t match up.

Figure 18 - Error Example 2

1.4 Test the new site

Now that you have set up your new GV S web-mapping site, load it in the browser to see if it
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works. Load the following URL in your web browser:

o http://localhost/fist/fistM ai n.php?site=myqvs

If the web browser displays your web-mapping site (same as Figure 10), then the setup was
successful.

FGVs]

The ‘localhost’ in the address above refers to the fact that the site is running on your machine
and unless you link it to the outside your site and its contents cannot be accessed by someone
browsing through the web from another location. Thisis one approach to ensuring that
confidential data and information remain within the community. You may decide to post all
information or partial information (as arestricted user) at alater date.

2. Appearance and Map Basics

Once you have created/set up your GV S web-mapping site, you can adjust its appearance so that
it better matches your organization and/or personal taste. In this section you will be shown how
to change the site’ s color, logo, title and the initial web page that appears in the web-mapping
interface’ s side-menu. These settings are located in the GV S site configuration file and will be
edited using the FIST-Admin web interface.

2.1 Open the FIST-Admin

Open the FIST-Admin by loading the following URL in your web browser:

» http://loca host/fist/fist-Admin/

The FIST-Admin needs to be pointed to the location of the site and layer configuration files and
the URL and system paths to the FIST htdocs directory. Complete the following steps to start
editing your sites configuration files:

1. Click ‘Select site’ on the FIST-Admin side-menu.
2. Enter the following in each of the four input boxes and then click the *Begin editing’
button (Figure 19):

a. Type'‘c\msAw\apps\fist\htdocs\’ in the * System root path’ input box.

b. Type ‘http://localhost/fist/’ inthe ‘URL root path’ input box.

c. Type'$ROOT/sitedmygvs/site-config.xml’ in the ‘ Site configuration file path’
input box.

d. Type'$ROOT/sitesmygvs/layer-config.xml’ inthe ‘Layer configuration file
path’ input box.
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Selecting the FIST site and layer configuration files to edit in the FIST-Admin web interface.
Figure 19 - FIST-Admin allows GUI supported changes

2.2 Changing the sitetitle, logo, and color

The site' stitle, logo, and color can be changed by clicking *Web site options' on the FIST-
Admin side-menu. If you change the site’ s color, you will probably want to change the colors of
the site logo and the color of the tab images. Make sure you save your logo and tab images in the
C:\msAw\apps\fist\htdocs\sites\mygvs\ directory. Then you can use FIST-Admin to change the
images that appear on the web-mapping interface.

1. When changing logo and tabs it is best to make a backup by renaming the original files
(C:\msAw\appsifist\htdocs\images\logo and \tabs). Also, you can create directoriesin your
sites directory to hold your new images (C:\ms4w\apps\fist\htdocs\sites\mygvs\images etc.).

2. You can edit the logo and tabs in any paint or graphics program. Use a copy of the original
logo and tabs so that you get the size right from the beginning!

29



2.3 Madifying the sidebar web pages and tabs

The sidebar in the GV S web-mapping interface is used to display web pages that provide
information and receive input from users. Tabs (such as the About, Legend and Layerstabs) are
buttons that, when clicked, load a web page into the sidebar (these buttons can perform other
actions aswell). When a user loads a GV S site, the first web page that appears in the sidebar
usually provides them with information about the purpose of the web-mapping site.

) Geographic Yaluation System (GYS) - Example site - Mozilla Firefox E”E|EJ
File Edit Wiew Go Bookmarks Tools Help 9
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GVS Sidebar ‘ABOUT’ tab opens with information about the GVS.
Figure20 - GVSABOUT Sidebar

In this case we are going to use the FIST-Admin to modify the * About’ tab (Figure 20), which
references the default GV S sidebar web page. Since you may want to change the welcome
message and description on this web page to better reflect your project, we need to use a
different web page.

[WFGVSs

The FIST isregistered under the GNU Public License (GPL). The GVSusesthe FIST anditis
made available for other First Nations to get and use, and also to modify for their own needs and
to reflect their own culture. If you use the GV S and FIST, you are obligated to publish the
copyright and warranty disclaimer (see www.gnu.org/copyleft/gpl.html). In addition, we ask that
you recognize the work of the project team, Roslyn Pokiak, Alex Hawley, Nancy Elliot, Halfway
River First Nation participants, FIST creator Aaron Koning, and team member Scott Emmons.
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Complete the following steps to modify the tab:

1. Click ‘Tabs on the FIST-Admin side-menu.
2. Click ‘Modify atab’ onthe‘Tabs web page.
3. Choosethe‘About’ tab from the ‘ Select atab’ dropdown menu and click the e )
button.
4. Changethe‘URL’ text box so that it reads:
»  $ROOT/sitessmygvs/php/gvsAbout.php.
5. Click the‘Save' button.

Now you just need to open up the C:\msAw\apps\fist\htdocs\sites\mygvs\php\gvsA bout.php web
page and edit the HTML in this web page. For more information on editing HTML go to the
following web site, which has a great tutorial on HTML.

e http://www.w3schools.com/html/

Also, try searching Google (http://google.com) for other sites.

When you are finished editing your About page, load up your mygvs site
(http://localhost/fist/fistM ain.php?site=myqgvs) and then load up in another browser window the
example site (http://local host/fist/fistMain.php?site=example_site). Compare the two and you
will seethat your siteis starting to look unique.

2.4 Setting the map extents

The map extents can be set through the FIST-Admin. Y ou can use the following steps to change
the map extents:

1. Click ‘Map extents' on the FIST-Admin side-menu.
2. Enter the coordinates that make up the extents.
3. Click the‘Save’ button.

We won'’t bother changing the map extents at this point, because we want to see all of British
Columbia for therest of thistutorial.

3. Map Tools

Map tools are specified in the site configuration file and can be added and removed using the
FIST-Admin web interface. The site you have just created has all of the predefined map tools
loaded by default, but we will go over how to remove and add map tools. In addition, tools can
be set up so that they are unavailable to certain layers using context tags. Context tags can also
be through the FIST-Admin.
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One reason to reduce the number of tools present in the GV S mapping interface may be so that
different users feel more comfortable using the software. For example, Elders who are using the
GV Sto view information may only require some basic movement buttons, like the zoom in and
out, and the Values Discovery Tool. Others, including school children, may want to search
and/or to add new information, and will thus benefit from afuller suite of tools. Y ou may
choose to ask different people in your community what they prefer!

3.1 Removing tools

The following steps show how to remove a map tool from your GV S web-mapping site using the
FIST-Admin. You will apply these steps in the paragraph immediately following:

1. Click ‘Tools on the FIST-Admin side-menu.

2. Click ‘Removeatool’ fromthe ‘Tools web page.

3. Select atool from the drop-down menu on the * Remove Tool’ web page.
4. Click theSave' button.

Try removing the ‘Zoom Initial’, ‘Measure Distance’, and ‘ Pan’ tools using the steps above.
Reload the GV'S web-mapping site in your web browser. These three map tools should have
disappeared.

3.2 Adding predefined tools

The GV S comes with 40 predefined map tools that can be added using the FIST-Admin. The
following steps show how to add predefined tools. Y ou will apply these stepsin the paragraph
immediately following:

Click ‘Tools on the FIST-Admin side-menu.

Click *Add a predefined tool’ from the ‘ Tools' web page.

Select atool from the drop-down menu on the ‘ Add Predefined Tool’ web page.
Click the *Save’ button.

PONPE

Try adding the *Zoom Initial’, ‘Measure Distance’, and * Pan’ tools using the steps above. Reload
the GV S web-mapping site in your web browser. These three map tools should now appear at the
end of the toolbar in the GV'S web-mapping interface (Figure 21).
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The‘Zoom Initial’, ‘Measure Distance’ and ‘Pan’ tools appear at the end of the toolbar
after being added using the FIST-Admin.

Figure 21 - Adding Pre-Defined Tools

Asthe number of users of the GVS and FIST grows, there will likely be more tools created by
users. By subscribing to the GV S and FIST mailing lists, you can track changes and contribute
your own work!

[WFGVSs

Some of the tools, including the approach to reading new data and information in through the use
of .csv files, were developed specifically within the FIST in response to needs expressed by the
Halfway River First Nation. Similarly, output tools were created so that maps showing * Areas of
Concern’ could be communicated to outside resource managers and planners (see Introduction,
Part 3, Decision-Making with the GVS). Another First Nation may identify different
requirements and new tools may be created to meet those needs.

3.3 Reordering tools

The map tools that appear in the GV S toolbar can be reordered using the FIST-Admin. The
following steps show how to reorder the tools. Y ou will apply these stepsin the paragraph
immediately following:

1. Click ‘Tools onthe FIST-Admin side-menu.

33




2. Click ‘Reorder tools' onthe‘Tools web page.

3. Onthe‘Reorder Tools web page, select atool from the list of tools and click the up or
down buttons to reorder it.

4. Click the‘Save' button.

Try adding reordering the map tools so that the * Zoom Initial’ tool is above the *Zoom In’ tool,
the *Measure Distance’ is above the ‘Measure Area’ tool and the *Pan’ tool is above the
‘Identify’ tool. These three map tools should now appear in the GV S toolbar in the order you
specified.

4. Map Layers

Adding map layersto the GV S web-mapping interface involves two files: the UMinn MapServer
MapFile (Part A, Section 2.2.1) and the layer configuration file (Part A, Section 2.4.3). The layer
configuration file can be edited using the FIST-Admin web interface, but the MapFile must be
edited manually. We will use WordPad to edit the MapFile.

4.1 Put mapping data in place

When using the GVS, it is common practice to place mapping data (e.g. GI S data, orthophotos)
into adirectory within the FIST directory. For this tutorial there are some mapping data on the
CD that we will copy and use in the GV S web-mapping interface. Complete the following steps
to copy the mapping data to the FIST, data directory:

In Windows Explorer, go to d:\ (or the appropriate drive letter on your computer).
Copy the ‘mapping_data’ directory.

Go to c:\msAw\apps\fist\datal .

Paste the ‘mapping_data’ directory.

Rename the ‘mapping_data’ directory to ‘mygvs .

agrwbdPE

4.2 Importing datainto PostGI S

Mapping data are often stored in ‘ shapefiles', which actually consist of three or more files.
Alternatively, PostGI S stores mapping data in a database (PostGreSQL ), which allows the data
to be modified using an easy-to-use database language (SQL). Also, FIST has editing tools that
can modify PostGI S mapping data, as you will seein Part D of this document.

The GV'S can view and access data stored in shapefiles (and other formats), but edits data stored
in PostGreSQL (through PostGIS). So, if you want to edit datain a certain file, you will need to
load and store it in PostGreSQL. Keep Reading!

Most of Section 4 uses PostGreSQL computer programs that can be found at C:\Program
Files\PostgreSQL\8.1\bin . In the future, you may wish to experiment with these programs
outside of this tutorial.
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4.2.1 Creating a database

Before PostGI S layers can be stored, a PostGreSQL database needs to be created to store them.
One database can hold many PostGI S layers. In the future you may find it convenient to create
more than one database to separate PostGI S layers, but for this tutorial we will use asingle
database.

To create the ‘mygvs’ database, complete the following steps:

1. Double click c:\msAw\tool s\PostGreSQL \create database.bat file. A window will appear
asking for the name of the database to create.
2. Type the name of the database to create, ‘ mygvs, in the window and press enter.
3. Thewindow will then ask you for a password. Enter the password you created in step 6
of the PostGreSQI/PostGl S installation (Part B, Section 2.1).
4. Thewindow will then display the results of the database creation.
» |If the database was created successfully, you will see the window shown in Figure
22.
» Database creation may fail because the password was typed incorrectly, as shown
in Figure 23.

x® & TIP x* &
The create_database.bat file, which provides a simple interface for creating databases, is actually
just asimplified version of the createdb.exe program located at ‘ C:\Program
Files\PostgreSQL\8.1\bin'.

e C\WINDOWSh\system32\cmd.exe

Please type the name of the PostGreSQL database to create:
YU s

Password:

CREATE DATABASE

Press any key to continue . . .

A PostGreSQL database, named ‘ mygvs', was created successfully using the create_database.bat file.
Figure 22 - Successful Creation of Database
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e C\WINDOWSh\system32\cmd.exe

Please type the name of the PostGreSQL database to create:

Yous

Password:

createdb: could not connect to database postgres: FATAL: password authenticatio
failed for user "postgres"

Press any kev to continue . . .

The create_database.bat file failed to create the ‘mygvs’ database, because the password was typed incorrectly.
Figure 23 - Error When Creating Database

4.2.2 Creating database users

In this section you will create two database users that will be used to access and modify mapping
data stored as PostGI S layers. Thefirst user, named ‘gvsedit’, will be used to import and modify
PostGI S layers. The second user, named ‘gvsread’, will be used for accessing data, but not
modifying the information. Having one user that can modify data and one user that can’t
allows usto limit the permissions of users accessing the PostGI S layers. This allows control
over editing and will prevent people from accidentally adding or erasing data and information.

In the MapFile and GV S web-mapping interface this allows us to specify which layers can be
edited and which layers can't.

The following steps show how to add database users. Y ou will apply these steps in the paragraph
immediately following:

1. Double click the c:\msAw\tool s\PostGreSQL \create user.bat file.

2. A window will appear asking you to ‘enter name of role to add’, which means that you
enter the user name that you want to create.

3. Typethe user name and press enter.

4. Thewindow will then ask you to ‘enter password for new rol€e’, which means that you
should enter a new password for the user you are creating.

5. Typeanew password, write the down the password and press enter.

6. Thewindow will then ask you to ‘enter it again’, which means you should reenter the
password you wrote down in step 5.

7. Type the password and press enter.

8. Thewindow will then ask you for a password. Thisisa different password than the
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one used in step 5 and 7. The password you need isthe one you created in step 6 of
the PostGreSQIl/PostGl Sinstallation (Part B, Section 2.1).
9. Thewindow will then display the results of the database user creation (Figure 24).

Now, create the ‘gvsedit’ and ‘gvsread’ database users using the steps above. These users will be
utilized later on.

:l:lTIP-:l:l

The create_user.bat file, which provides a ssimple interface for creating users, is actually just a
simplified version of the createuser.exe program located at ‘ C:\Program
Files\PostgreSQL\8.1\bin'.

e CAWINDOWSh\system32\cmd.exe

nter name of role to add: guszedit
Enter password for new role:

nter it again:

Pazsword:

CREATE ROLE

Prezs any kevy to continue . . .

The ‘gvsedit’ PostGreSQL database user was created successfully by the create user.bat file.
Figure 24 - Creating a New Database User

4.2.3 Allowing a user toimport mapping data

Before we can import mapping data into the PostGreSQL database we need to allow the
‘gvsedit’ user to add PostGI S layersto the database. Complete the following steps to allow the
‘gvsedit’ to import mapping datainto the ‘mygvs database:

1. Double click the c:\msAw\tools\PostGI S\allow_user to_import.bat file. A window will
appear asking you to enter the user name.

2. Type‘gvsedit’ and press enter.

3. Thewindow will then ask you for the name of the database. Type ‘mygvs and press
enter.
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The window will then ask you for the password of the postgres user. Enter the password
you created in step 6 of the PostGreSQI/PostGI S installation (Part B, Section 2.1).

5. Thewindow will then display the results.
If the user is now allowed to import mapping data, you will see the window

shown in Figure 25.
» If the database name is mistyped, the process will fail (Figure 26).

The allow_user_to_import.bat file uses the * C:\Program Files\PostgreSQL\8.1\bin\psgl.exe’ and
asimple SQL GRANT statement to allow the user to import mapping data.

e C\WINDOWSh\system32\cmd.exe

Pleasze type the name of the PostGreSqQL database:

ygus
Password for user postgres:

Press any key to continue . . .

PostGreSQL

The ‘gvsedit’ PostGreSQL database user is now allowed to import mapping datainto the ‘ mygvs’
database. Thisisthe result of the allow_user_to_import.bat file.

Figure 25 - Allowing Usersto Import Data
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et C:\WINDOWS\system32\cmd.exe

Please type the user name:

gqusedit

Please type the name of the PostGreSQL database:
YYYGUS

Pazsword for user postgres:

pegl: FATAL: databasze "myyygus" does not exist

Press any key to continue . . .

Theallow_user_to_import.bat file failed, because the PostGreSQL database name was mistyped.
Figure 26 - Error Message When Setting Up User Access

4.2.4 Importing data

In this section, we will import mapping data (stored as a shapefile) into a PostGreSQL database
(to be stored as PostGI S layers). Complete the following steps to import a shapefile. Y ou will
apply these steps in the paragraph immediately following:

1.

Double click the c:\msAw\tool s\PostGI S\import_shapefile.bat file. A window will appear
asking you to type the location of the shapefile.

2. Type thelocation of the shapefile and press enter.
3.

The window will then ask you to type the name of the PostGIS layer to create. Type a
name and press enter.
The window will then ask you to type the name of the PostGreSQL database to import
into. Type the database hame and press enter.
The window will then ask you to type the name of the database user that will import the
layer. This user must be allowed to import mapping data (see Section 4.2.3). Type the
name of the database user and press enter.
The window will then ask you to type the password of the database user that will import
the mapping data. Y ou would have recorded the password in step 5 of Section 4.2.2.
Type the password and press enter.
The window will then display the results:

» If the mapping data has been imported successfully, you will see the shapefile

records importing (Figure 27).
» If thelocation of the shapefile istyped incorrectly the import will fail (Figure 28).

Now, import the following shapefilesinto PostGIS layersin the ‘mygvs PostGresSQL database
using the ‘mygvs’ database user. Follow the steps above when importing the mapping data.
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o Import ‘ C:\msAw\apps\fist\datasmygvs\wells _bc.shp’ into ‘wells bc'.
o Import ‘ C:\msAw\apps\fist\data\mygvs\bwtr_bc.shp’ into ‘rivers 2mil_bc'.
* Import * C:\msAw\apps\fist\datasmygvs\brlw_bc.shp’ into ‘water _2mil_bc’.

:l:lTIP-:l:l

The import_shapefile.bat file uses the * shp2pgsgl.exe’ and ‘ psgl.exe’ programs located in
‘C:\Program Files\PostgreSQL\8.1\bin\" to import shapefilesinto PostGI S layersin PostGreSQL.

e C:AWINDOWSisystem32\cmd.exe

IR EEE
ke e e ek o ke ok e ok e ok o ok

Press an to continue . . .

The wells_bc.shp shapefile was imported successfully into the wells_bc PostGIS layer using the
import_shapefile.bat file.

Figure 27 - Importing Shapefiles
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e C:AWINDOWS\system32\cmd.exe

Please type the path to the zshapefile:

G smsdusappssf isthdatasmygusslhmssss_bo.oshp

Please type the name of the PostGIS layer to create:

1hms_hc

Pleaze type the name of the PostGreSQL database to create the PostGIS layer din:
ygus

Please type the name of the database user that will import the layer:

gusedit

G smsdusappssfisthdatasmygusslhmssss_hbe . : shape C.shp? or index files (_.shx>

can not be opened.

Password for user gusedit:

Press any key to continuwe . . .

Theimport_shapefile.bat file failed because the shapefile couldn’t be found, due to the fact that the location of the
shapefile was entered incorrectly.

Figure 28 - Importing Shapefiles- Error

4.3 Previewing map data

Prior to adding mapping data to your GV S web-mapping site, you will probably want to see what
it looks like. Previewing may help you discover how to display the mapping data and it may also
help determine if the data are appropriate for your GV S site. Included on the GV S-installation
CD are two programs that can help you preview your mapping data.

The first program, called ArcExplorer, is afree mapping data viewer provided by ESRI, which
allows you to view Arclnfo Coverages, shapefiles, and images. This program is very stable and
very quick to load. For more information on this mapping program, see the product web site:
http://www.esri.com/software/arcexpl orer/about/arcexplorer2.html . You can install the program
by double clicking the installation program on the GV S-installation CD:

* D:\ArcExplorer\ae2setup.exe

Secondly, Quantum GIS (QGIS) is an open source Gl S/mapping program which interacts with
PostGI S through an import tool and allows you to view and use data from shapefile, Arcinfo
coverage, Maplnfo, and a variety of raster sources. Through its use of GRASS, you can create
buffers. To connect with the QGIS community, you can go to the QGIS homepage at
http://qgis.org. Y ou can install the program by double clicking the installation program on the
GV S-installation CD:

* D:\QGIS\qgis-0.7.3-setup.exe

Finally, uDIG, is an open source Gl SYmapping program provided by Refractions Research,

which allows you to view mapping data provided in awide variety of formats including:
shapefiles, images, PostGIS layers, WM SWEFS layers, and more. This program is less stable and
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slower than ArcExplorer, but it allows you to perform more advanced GI S and mapping tasks.
For more information on this mapping program, see the product web site:
http://udig.refractions.net/. Y ou can install the program by double clicking the installation
program on the GV S-installation CD:

» D:\uDig\udig-1.0.6.exe

¥Gvs|

One of the barriersto First Nation use of GIS and mapping programs is the requirement to renew
expensive software licenses. Using an Open Source package, either as a compliment to your
existing licensed software or on its one, allows you to maintain or extend your Gl S/mapping
capabilities.

4.4 Adding data as map layersto the MapFile

Now that you have your mapping datain place, we can add it to a MapServer MapFile as alayer.
Adding layersto the MapFileis required so that MapServer knows where to access the mapping
data and how to display it. Thefirst few sections will introduce the MapFile layer variables and
Sections 4.4.4 and 4.4.5 will get you to add your own layers. Figure 29 shows an example of a
layer in a MapFile shown in WordPad. Just a note: this tutorial addresses more challenging
topics from here on!

1. The order in which you specify your map layersin your MapFile dictates which layers are
displayed on your map first and which layers show up afterwards. The layer closest to the top
of thefileisdisplayed first and the next layers show up on top of the previous layers, until
finally the last layer in the MapFile is displayed on top of all of the other layers on the map.
In general, you want to place your image map layers at the top of the MapFile, followed by
your polygon map layers, followed by your line map layers, and then followed by your point
map layers (which would then show up on top).

2. Itiswiseto create a backup of the existing MapFile before editing it, so that you go back to it
if the MapFile gets corrupted.

We will be working with the MapFile you referenced in step 5.b of Section 1.2
(c:\msAw\apps\fist\mapfiles\mygvs.map).

Please note that you can do much more advanced mapping with the MapFile than is shown in

this tutorial. Appendix 3 provides additional information as does the MapServer website:
(http: //mapserver.gis.umn.edu/).
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B mygvs.map - WordPad

File Edit WView Insert Format Help
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da. i LAYER
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For Help, press F1

A MapFile map layer definition for the tpas-bc.shp shapefile.
Note that the LAY ER variable (a) has a corresponding END line. Data variable (c) shows the location
of the data, in this case a shapefile. The TY PE variableindicatestype of data (d). Also, the CLASS variable () and
PROJECTION variable (f) have corresponding END lines.

Figure 29 - Introducing M apFiles

4.4.1 Layer Syntax (LAYER Variable)

Map layer definitions in a MapFile have a specific syntax that must be followed in order for the
MapFile to work correctly (Figure 29). Each layer definition is composed of a number of
variables. The LAYER variable is the starting point for alayer definition and has a
corresponding END line that finishes the layer definition. Within the LAY ER variable (between
LAYER and END) variablesinclude: NAME, STATUS, DATA, TYPE, TEMPLATE, CLASS,
PROJECTION, and others.

The NAME variable (Figure 29.b) isimportant, because it will be used in the FIST layer
configuration XML file (Section 4.5). The STATUS and TEMPLATE variables don’t need to be
modified. The TY PE variable (Figure 29.d) tells MapServer what geographic features are
contained in the mapping data. The options are:

* POINT.

* LINE

* POLYGON.
* RASTER.

The PROJECTION, DATA, and CLASS variables will be discussed in Sections 4.4.2-4.4.4.
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4.4.2 Layer Projections (PROJECTION Variable)

On the ground, the earth has three dimensions, but on a map, the earth is represented in two
dimensions. Therefore, all mapping data have a projection, which defines how the geographic
features are represented on a map in comparison to how those features appear on the ground
(Figure 30). One of the problems with projectionsisthat there are alot of them to choose from
with some representing certain areas of the globe better than others. MapServer needs to know
what projection your mapping data are in so that they can be displayed correctly.

A projection definition is made up of a number of parameters that are not all that fun to
remember. Thankfully, EPSG codes allow you to specify amap layer’s projection without
inputting all the details of the projection. In British Columbia there are three main projections
that are used: BC Albers Equal Area Conic projection, UTM, and Geographic (lat/long).

If your mapping data are in BC Albers projection, then you should specify EPSG code 42102 in
the layer definition (Figure 31.a). If your mapping data are in the Geographic projection, then
you should specify EPSG code 4269 (Figure 31.b). If your mapping dataarein UTM, then you
have to determine which UTM zone your mapping datais in (Figure 31.c). Five UTM zones
cover BC and their EPSG codes are (from west to east):

 UTM zone 7 EPSG code: 26907.
 UTM zone 8 EPSG code: 26908.
 UTM zone 9 EPSG code: 26909.
e UTM zone 10 EPSG code: 26910.
e UTM zone 11 EPSG code: 26911.
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The earth existsin three dimensions (a), but maps have only two dimensions, so a projection is required to make the
conversion. Here Canada is projected using three different projections: (b) Lambert Conformal Conic
Projection, (c) Gnomonic Azimuthal Projection, and (d) Transverse Mercator Projection.
Source: Atlas of Canada — tinyurl.convIckpu

Figure 30 - Projections

a. b. C.
PROJECTION PROJECTION PROJECTION
“init=epsg:26907” “init=epsg:4269” “init=epsy:26910”
END END END

Three different projections are specified in these MapFile PROJECTION variables: (a) the BC Albers Equal Area
Conic projection, (b) the Geographic projection, and (c) the UTM Zone 10 projection.

Figure 31 - MapFile Projection Variables

4.4.3 Data Formats (DATA Variable)

Mapping data are often made available in awide variety of formats. MapServer can read awide
variety of formats, but here we will concentrate on three commonly used ones:

» Shapefile.
*  PostGIS.
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* Image (Orthophoto / Hillshade / Satellite Image).

Shapefile

Mapping data stored in shapefile format can be added to aMapFile LAY ER using the DATA
variable. It is as simple as specifying the location of the shapefile (Figure 29.c).

PostGIS

Mapping data stored in PostGI S format can be added using the DATA variable and two other
variables: CONNECTION and CONNECTIONTY PE (Figure 32). The DATA variable must
specify the PostGI S layer using the following format:

* DATA "the_ geom FROM public.PostGIS Layer USING UNIQUE gid USING
srid=42102"

Replacethetext ‘PostGI S Layer’ with the name of the PostGI S layer that you entered in step
3 of Section 4.2.4. Replace the number 42102 with the EPSG code that you choosein Section
442
The CONNECTIONTY PE variable needs to be set to POSTGIS:

» CONNECTIONTYPE POSTGIS
The CONNECTION variable requires a database connection string in the following format:

*  CONNECTION "host=localhost dbname=PostGreSQL _database user=PostGreSQL _user
password=PostGreSQL _password"

Replace the text ‘ PostGreSQL _database’ with the name of PostGreSQL database you created
in Section 4.2.1.

Replace the text ‘ PostGreSQL_user’ with one of the usersyou created in Section 4.2.2.
If you will be editing the PostGI S layer, then you need to specify the user that imported the
mapping data (in our case, ‘gvsedit’). If you just want to view the PostGI S layer, then you need

to specify a user that doesn’t have permission to edit the layer (in our case, ‘gvsread’).

Replace the text ‘ PostGreSQL _password’ with the password of the PostGreSQL user you
chose above.
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B mygvs.map - WordPad

Fie Edt Wew Insert Format Help
Dezld && # By
LAYER o
HLME "Parks"
STATUS OH
TYPE POLYGOH
TEMPIATE "nepas.html”
DATL "the geom from public.parks be”
NMECTIONIYPE POSTGIS
Co CIICH "host=localhost dbname=myvgs user=sgvsview password=thepass"
CLAEE
HAME "parks"
COLOR '© 255 Zog
CUTLINECOLOR © 180 180
END
EROSECTION
rinitTepsgi42102"
END
END v
< | ¥
For Help, press F1

This screenshot shows a MapFile map layer definition for the parks_bc PostGI S layer. Note that the ‘ gvsview’ user
is accessing the ‘mygvs’ database in the CONNECTION variable.

Figure 32 - Using CONNECTION and CONNECTIONTYPE

Image

Mapping data stored in images (AKA: raster data) can be added to a MapFile LAY ER using the
DATA variable and the TY PE variable. Specify the location of the image in the DATA variable
and change the TY PE variable (Figure 29.d) to RASTER:

« TYPERASTER
4.4.4 Theming (CLASS Variable)
Theming amap layer refers to choosing the colors, symbols, and labels that map features will be
displayed with. In aMapFile, theming is handled by the CLASS variable (Figure 29.€). Only
point, line, and polygon TY PE map layers can be themed. Raster TY PE map layers have their
own theming information and therefore can’t be themed. In order to theme some features of the
map layer different than others, you can include more than one CLASS variable and add
EXPRESSION variables to the CLASS variable.

SYMBOL types are defined earlier in the MapFile and you can add more at anytime. The
predefined SY MBOL types are:

e Circle.
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* Triangle.
*  Sguare.

* Diamond.
* Octagon.

Search the web for methods other people have used to create symbols and create your own! The
MapServer homepage is a good place to start.

Point and Line

Theming apoint or line TY PE map layer consists of selecting a name for the features, choosing a
symbol to use, deciding on a size for the symbol, and selecting the color (Figure 33.a). The
colors are specified in RGB format. For more information about RGB colors try searching
Google (http://www.google.ca).

RGB is expressed as hexadecimal (e.g. 0066FF) or decimal (255,0,0). The site-configuration
uses hexadecimal for site colours and the mapfile uses decimal for feature theming.

Polygon

Theming a polygon TY PE map layer can be done two ways: as an outline only or as afilled
polygon. With an outlined polygon you specify the name, symbol, size and outline color (Figure
33.b). Whereas, with afilled polygon, you specify the name, outline color and fill color (Figure
33.0).

Labeling

In order to add labels to a map layer, you must determine which field in the mapping datawill be
used for the labeling. Then you need to define a LABELITEM variable that has the fields name
(Figure 34.a). Next, add LABEL variable inside of the CLASS variable. Within this LABEL
variable, you must add a COLOR and SIZE variable. The SIZE variable uses names to specify
the size and the options are:

e SIZE tiny.

o SIZE small.

» SIZE medium.
» SIZE large.

o SIZE giant.

Expressions

If you wish to theme some features of the map layer differently from others, you can include
more than one CLASS variablein aLAY ER variable and add an EXPRESSION to each class
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(Figure 34.b).

a. b.
CLASS CLASS
NAME "Cities’ NAME "Parks’
SYMBOL "circle" SYMBOL "circle"
SIZES SIZE 1
COLOR 22000 OUTLINECOLOR 22000
END END
c. CLASS
NAME "Parks’
COLOR 22000
OUTLINECOLOR 22000
END
Theming of (&) point, (b) outlined polygon and (c) filled polygon TY PE map layersin CLASS variables.
Figure 33 - Theming Polygonsin Mapfiles
a.

LABELITEM “city_name”

CLASS
NAME "Cities’
SYMBOL “circle"
SIZES5
COLOR 22000
LABEL
SIZE small
COLOROOO
END
END

CLASS
NAME "Roads"
SYMBOL “circle"
SIZE 3
COLOR 2551650
EXPRESSION ([TYPE]' = 'road’)
END

CLASS
NAME "Railway"
SYMBOL "circle"
SIZE 2
COLOR 255 100 100
EXPRESSION ([TYPE]' = 'rail")
END

(a) A point TYPE map layer is themed with labels, using the LABELITEM and LABEL variables. (b) A line TYPE
map layer is themed with two different CLASS variables and two different EXPRESSION variables, in order to
show map featuresin different colors (in this case roads and railways).

Figure 34 - Theming Pointsand Linesin Mapfiles
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4.4.5 Testing the MapFile

MapServer requires that MapFiles have a certain syntax, otherwise MapServer will crash.
Unfortunately, it is easy to make small mistakes in the MapFile that will cause this crash.
Therefore, we should test the MapFile before adding the MapFile layers to the GV S. When you
have added a layer to the MapFile, complete the following steps to test its syntax:

1. Double click the C:\msAw\apps\fist\htdocs\shin\mapfile tester.bat file. A new window
will appear asking you for the location of your MapFile.
2. Type thelocation of your MapFile and press enter.
3. Thewindow will then display the result of the test:
» |If the MapFileisvalid, you will see the window in Figure 35.
» |If the MapFile syntax isinvalid, you will see the window in Figure 36.

e C:AWINDOWS\system32\cmd.exe

Please type the location of your mapfile file:
C:smsdusappssfistimapf iles mygus .map

HapFile suyntax appears to he UALID

MapFile r»endering appears to he UALLID

Press any key to continue . . .

The ‘mygvs.map’ MapFile was tested by mapfile_tester.bat and it appears valid.
Figure 35 - Valid Mapfile
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e C:AWINDOWS\system32\cmd.exe

Please type the location of your mapfile file:
C:smsdusappssfistimapf ilessmygus .map
PHP Warning: [MapServer Errorl: loadLaver{>: Parsing error near C(LA¥ER»>:<{(line 1
3>
in C:aumsdusappssfistshtdocssshinwmapfile_tester on line 52
PHP Warning: Failed to open map file C:smsdwhappssfistwmapfilesmygus.map in G:
~msdusappssfistshtdocsssbhinmapfile_tester on line 52

e MapFile suntax appears to bhe IMUALID?*®
ee the above errors.

Press any key to continue . . .

The *mygvs.map’ MapFile was tested by mapfile_tester.bat and the syntax isinvalid. There appearsto be a problem
online 133 inside of aLAYER variable.

Figure 36 - Invalid Mapfile

4.4.6 Try adding a layer

When you go to add alayer to a MapFile, make sure you refer to all of Section 4.4. Y ou should
follow these steps to add alayer to a MapFile:

1. Backup the MapFile.
2. Addthelayer to the MapFile.
3. Test the MapFile using mapfile_tester.bat.

Now we will try adding the following layersin this order (images -> polygons -> lines -> points
— Remember, order affects how they appear relative to each other!):

* hillshade,jpg.
e water_2mil_bc.
* rivers 2mil_bc.

e btrn_bc.shp.
» tfds _bc.shp.
* wells bc.

The projection isfor each of these layersis EPSG code 42102, BC Albers.

hillshade.jpg

The *hillshade.jpg’ layer is araster image located at C:\msAw\apps\fist\data\mygvs\. Try adding
it to the MapFile.

51



Figure 37.a. shows the full layer definition, but try it on your own first!
water_2mil_bc

The’water_2mil_bc’ layer isa PostGIS layer that you imported in Section 4.2.4. It is apolygon
layer. Thislayer containsrivers and lakes, but it also contains land. We just want to display the
rivers and lakes, so we must use an EXPRESSION variable to select only those features. We
only need one class, because we want both the rivers and lakes to be the same color. Try adding
this layer to the MapFile using the following criteria

* ‘Water' isthe NAME.

* COLORIis‘175175255'.

* OUTLINECOLORis’150 150 255'.

* thereisno SIZE or SYMBOL variable displays filled polygons.
» EXPRESSION is: ([TAG]' ='lake OR '[TAG]' =river").

» the database user doesn’t need to edit the layer.

Figure 37.b. showsthe full layer definition, but try it on your own first!

rivers 2mil bc

The ‘rivers 2mil_bc’ layer isaPostGIS layer that you imported in Section 4.2.4. Itisaline
layer. Try adding it to the MapFile using the following criteria:

* ‘Rivers isthe NAME.

o ‘circle isthe SYMBOL.

« SIZEis1.

e COLORIis’150150255'.

* The database user doesn’t need to edit the layer.

Figure 37.c. shows the full layer definition, but try it on your own first!

btrn_bc.shp

The ‘btrn_bc.shp’ layer is a shapefile located at * C:\msAw\apps\fist\dataimygvs\'. Itisaline
layer. Try adding it to the Mapfile using the following criteria:

» ‘Transportation’ isthe NAME.
e ‘circle isthe SYMBOL.

e SIZEis?2.

e COLORIis’155 165 100'.

Figure 37.d. showsthe full layer definition, but try it on your own first!
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tfds_bc.shp

The ‘tfds_bc.shp’ layer is a shapefile located at * C:\msAw\apps\fist\dataimygvs\’. It is a polygon
layer containing the current BC Forest Districts. Let’s add labels to the layer when we add it to
the MapFile:

* ‘Forest Districts isthe NAME.

o ‘circle isthe SYMBOL.

e SIZEis2.

* Thereisno COLOR variable (displays outlined polygons).
e OUTLINECOLORIis‘'000'.

e LABELITEM is‘org_name'.

* LABEL, SIZE is'mediun’.

» LABEL,COLORIis‘000'.

Figure 37.e. shows the full layer definition, but try it on your own first!
wells bc

The‘wells_bc' layer isaPostGIS layer that you imported in Section 4.2.4. It isa point layer. Try
adding it to the MapFile using the following criteria:

* ‘Wedls isthe NAME.

« SYMBOL is‘triangle.

 SIZEis5.

* COLORIis‘255100100'.

* The database user doesn’t need to edit the layer.

Figure 37.f. shows the full layer definition, but try it on your own first!

LAYER
NAME "Hillshade"
STATUSON
DATA "c:\msAw\apps\fist\dataimygvs\hillshade.jpg”
TYPE raster
PROJECTION
"Init=epsg:42102"
END
END

LAYER
NAME "Water"
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STATUSON
TY PE polygon
DATA "the geom FROM public.water_2mil_bc USING UNIQUE gid USING
srid=42102"
CONNECTIONTY PE POSTGIS
CONNECTION "host=localhost dbname=mygvs user=gvsread password="*****"
TEMPLATE "nepas.html*
CLASS
NAME "Water"
COLOR 175 175 255
OUTLINECOLOR 150 150 255
EXPRESSION ([TAG]' = 'lake OR '[TAG]' = river')
END
PROJECTION
"init=epsg:42102"
END
END

LAYER
NAME "Rivers'
STATUSON
TYPE line
DATA "the_geom FROM public.rivers 2mil_bc USING UNIQUE gid USING
srid=42102"
CONNECTIONTYPE POSTGIS
CONNECTION "host=localhost doname=mygvs user=gvsread password="*****"
TEMPLATE "nepas.html”
CLASS
NAME "Rivers'
SYMBOL "circle"
SIZE1
COLOR 150 150 255
END
PROJECTION
"Init=epsg:42102"
END
END

LAYER
NAME "Transportation"”
STATUSON
DATA "c:\msAw\apps\fist\dataimygvs\btrn_bc.shp"
TYPE line
TEMPLATE "nepas.html”
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CLASS
NAME "Transportation”
COLOR 2551650
SIZE 2
SYMBOL "circle"

END

PROJECTION
"Init=epsg:42102"

END

END

LAYER

NAME "Forest Digtricts"

STATUSON

DATA "c:\msAw\apps\fist\data\mygvs\tfds_bc.shp”

TY PE polygon

TEMPLATE "nepas.html"

LABELITEM "org_name"

CLASS
NAME "Forest Digtricts"
OUTLINECOLOR 100 100 100
SIZE 2
SYMBOL "circle"
LABEL

SIZE medium
COLOR 505050

END

END

PROJECTION
"init=epsg:42102"

END

END

LAYER

NAME "Wells"

STATUSON

TY PE point

DATA "the_geom FROM public.wells_bc USING UNIQUE gid USING
srid=42102"

CONNECTIONTYPE POSTGIS

CONNECTION "host=localhost doname=mygvs user=gvsread password="*****"

TEMPLATE "nepas.html”

CLASS

NAME "Wells'
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SYMBOL "triangle"

SIZE S5
COLOR 255 100 100
END
PROJECTION
"Init=epsg:42102"
END
END
This figure shows the map layer definitions for the layersin Section 4.4.6.
Figure 37 - Adding Layersand Symbolizing - Trial Set

In the above figure you will have to replace the ***** in password= with the appropriate
password.

4.5 Adding map layerstothe GVS

Now that the map layers have been added to the MapFile and the MapFile has been tested, you
can now add the layersto the GV S web-mapping site using the FIST-Admin (Section 2.1 shows
you how to open the FIST-Admin). Adding layersto a GV S site consists of two parts:

1. Adding the layer to the map.
2. Adding the layer to afolder.

4.5.1 Adding the layer to the map

The following steps show you how to add a map layer to your GV S site using the FIST-Admin.
Y ou will apply these steps with the layers listed after the instructions:

1. Click ‘Layers on the FIST-Admin side-menu.
2. Click ‘Add anew layer’ from the ‘Layers’ web page. The ‘Add Layer’ page will appear
with a number of text boxes.

a. Inthe‘Name' text box, you must enter the same name that you used in the
NAME variablein the MapFile (Section 4.4.6).

b. Inthe‘Alias text box, you must enter a name for the layer (this can be the same
asthe ‘Name' textbox or different). The*Alias isdisplayed in the GVSsite
instead of the ‘Name'.

c. If youwant the layer to be visible when the GV S site is loaded, set the *Visible
dropdown box to True. If you want the layer to be turned off when the GVS siteis
loaded, set the *Visible' dropdown box to False.

d. You can set the scales at which point the layer will appear and disappear using the
‘Maximum scale’ and ‘Minimum scale’ text boxes. To keep it ssmple, enter
1000000000’ for ‘Maximum scale’ and ‘1’ for ‘Minimum scale’.

e. If youwant the layer to be editable, you must enter “edit’ into one of the * Context
modes' textboxes.
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3. Click the‘Save' button.

Now try adding the map layers to the GV S site that we added to the MapFile in Section 4.4.6)
(Make dl the layersvisible):

Hillshade.
Water.

Rivers.
Transportation.
Forest Districts.
Wells.

SahhwdpE

Once you have finished adding the layers to your GV S site, load it in the browser to seeiif it
works:

* http://loca host/fist/fistM ain.php?site=mygvs

Y ou can also add one layer at atime and try your site. |f an error appears after adding one
particular layer, then you have isolated your problem from the start. Otherwise, you can try
commenting out each layer block and folder block (4.5.3) in the layer-config file (open as a text
file).

If you add alayer to layer-config.xml and it isn’t in the Mapfile, then there will be an error (the
GV S will appear blank).

If the web browser displays your web-mapping site, then the layers were added successfully. If
the browser displays a white screen or an error than it may be that the name of the GV S layer
doesn’t match the name of the MapFile layer. Check the GV S error log and/or Apache web
server error log to confirm this (Figures 38 and 39).

» TheGVSeror logislocated at c:\msdw\apps\fist\htdocsitmp\fist-log.txt.
» The Apache web server error log islocated at c:\ms4w\A pache\logs\error.log.

B fist-log.txt - WordPad

File Edit View Insert Format Help
Dl & #M & By
. S e mm = = e im el mmmmrmmmmm mmm n mmemmm e e e X
0.0.1 6-03-24 17:25.25] (fistUMinnMapserverMap): MapFile saved: c:\msdwiappsii—
1.0 6-03-24 17:25.25] (fistUMinnMapserverMap): Query file saved: c:\msdwhap:
£-03-24 17:25.25] (fistMepSerwvice): Function call = "curnLayerOn”
6-03-24 17:25.25] nMapserverMap) : MapFile saved: c:\msdwhappsh:
6-03-24 17:25.25] nMapserverMap) : Query file saved: c:\m34whap:
6-03-24 17:25.25] (fistMepSerwvice): Function failed: "turnLayerOn®
6-03-24 17:25.25] (fistMap): Map configuration failed .at: "turnlayerOn?. =m
v
< | >
For Help, press F1
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A portion of the c:\msAw\apps\fist\htdocs\tmp\fist-log.txt error log. The lines that start with ‘ERROR’ indicate that
FIST couldn't turn alayer on, which islikely because the MapFile layer name was mistyped when the FIST
layer was entered using the FIST-Admin.

Figure38 - Usingthe FIST Error Log

B error. log - Notepad
Eile Edn Format View

[Fr1 Mar 24 1 2 [error] [client 12?.0.0.1] File does not exist: C:/ w/mpache/htdocs/Tavicon. ico s
[Fri Mar 24 17:25: 2006] [error] [cldient 127.0.0.1] File does not exist: C: w/mpache/htdocs/Tavicon. ico
[Fri Mar 24 17:25:20 2006] [error] [client 127.0.0.1] File does not exist: C: 4w/Apache/htdocs/favicon. ico
[Fri Mar 24 17:25:20 2006] [error] [client 127.0.0.1] File does not exist: C: '1_Apache]htdocs;fau1con.1co
[Fri mar 24 17:25:20 2006] [error] [client 127.0.0.1] File does not exist: C:, w/apache /htdocs /favicon. ico
[Fri Mar 24 17:25:20 2006] [error] [client 127.0.0.1] File does not exist: C:/ ,/Apache /htdocs/favicon. ico
[Fri Mar 24 17:25:20 2006] [error] [client 127.0.0.1] File does not exist: C:, /Aapache /htdocs/favicon. ico
[Fri mar 24 17:25:24 2006] [error] [client 127.0.0.1] File does not exist: C:/msd4w/apache/htdocs/favicon. jco
[Fri mar 24 l?:25:25 2006] [error] [client 127.0.0.1] File does not exist: C:/msdw/Apache/htdocs/favicon.ico
[Fri mar 24 17:25:25 2006] [error] [client 127.0.0.1] PHP warning: getLayerByName failed for : hillshadeeece,
referer: http:/, 1Dca1host fist F1stva$ php
[Fr1 mar ’4 l*:25 25 2006] [error] [client 127.0.0.1] 1in

nMapserverMap_class.php on Tine 971, referer:

wmsdi ?F \Fist'\htdocs' \classas'\\Fistuminnm
http 10;a ost/Fist/FistMap. php

A portion of the c:\msAw\A pache\logs\error.log Apache web server error log. The bottom few lines indicate that

MapServer tried to find alayer named * hillshadeeeee’ in the MapFile, but couldn’t. Thisislikely because the
MapFile layer name was mistyped when the FIST layer was entered using the FIST-Admin.

Figure 39 - Using the Apache Error Log

4.5.2 Modifying layer definition

Y ou may wish to modify a GV'S map layer definition in order to changeits Alias, Visibility or
another definition parameter. The following steps show you how to modify alayer using the
FIST-Admin. You will apply these steps with the data listed after the instructions:

1. Click ‘Layers on the FIST-Admin side-menu.
2. Click ‘Modify alayer’ from the ‘Layers web page.
3. Select alayer from the ‘ Select layer’ dropdown menu on the ‘Modify layer’ web page

and click ‘_2=>_} The: Modify Layer’ page will appear with a number of text boxes.
4. Make the necessary changes and click the * Save’ button.

Now if you've followed all of the stepsin Part C so far, you should have the following layersin
your GV S site;

e Parks.

» Base Information.
» Cities.

» Hillshade.

«  Water.

* Rivers.

» Transportation.
» Forest Digtricts.
+ Wadlls.

The ‘Base Information’ layer contains transportation lines and rivers at a smaller scale (less
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detail) than the *Water’, ‘Rivers and ‘ Transportation’ layers. If we leave all four of these layers
visible, they will overlap and look odd. Instead, try modifying the ‘ Base Information’ layer so
that it is not visible using the steps above.

Y ou can reload your ‘mygvs’ site and view the change.
45.3 Folders

In order for layersto show up in the ‘Map Layers web page (Figure 40), you must create a
folder and add layersto it or add layers to an existing folder.

To create anew folder complete the following steps using the information after the instructions:

1. Click ‘Folders’ on the FIST-Admin side-menu.

2. Click ‘Add anew folder’ from the ‘ Folders web page.

3. Enter the name of the folder and use the arrows to choose layers to include and to order
the layers.

4. Click the‘Save' button.

To modify afolder complete the following steps with the data that appears below:

1. Click ‘Folders’ on the FIST-Admin side-menu.
2. Click ‘Add anew folder’ from the ‘ Folders web page.
3. Select afolder from the dropdown menu on the ‘Modify Layer’ web page and click the

_bes> ) button.

4. Make the changes you would like.
5. Click the‘Save’ button.

In Section 4.5.1 and 4.5.2 we added the MapFile layers to the GVS. Now we need to put them
into folders so that they can be displayed on the ‘Map layers web page. Try the following:

» Create anew folder called ‘Images'.

0 Addthe‘Hillshade' layer to thisfolder.
» Create anew folder called ‘Industry’.

0 Addthe‘Wells layer to thisfolder.
» Create anew folder caled ‘ Administrative'.

0 Addthe‘Forest Digtricts' layer to thisfolder.
Modify the ‘Base Information’ to include the ‘Water’, ‘Rivers and ‘ Transportation’
layers.

Once you have finished adding the folders to your GV S site, load it in the browser and click the
‘Layers tabto seeif the folders show up correctly (Figure 41):

* http://loca host/fist/fistM ain.php?site=myqgvs
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) Geopraphic Valuation System (GYS) - Example site - Mozilla Firefox (=19
Bile Edit View Go Bookmarks Tools Help 0 :".'

A LJV,- = %1 @ @ ||__| http:flocalhost/fist/fistMain.php?site =myavs

M aamea s
RS Ve s s

SENERARXE N ARKX

About Legend Layers Exil  Help!

Map Layers

‘5]Base Informaticn

@ Cities
Basze Informaticn aylor
Parks

Geaorge

Refresh map

Yalemount

A

Lrtive Tool: &‘ Zoom In
Active Layer: Cities
Map Scale: 1:14,495,355 (Change scale) 0 190 380 570 km
Cursor Location: 123%26' W, 46°52' N | Map projection: undefined :
The‘Layers tab was clicked, which displays the Map Layers web page in the GVS sidebar. There is one folder
defined with three layers within it.

Figure 40 - Adding Foldersto the GVS Site
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) Geographic Valuation System (GVS) - Example site - Mozilla Firefox

Fil= Edit View Go Bookmarks Tools Help Qo i
T = =

@ il %l LX) @ | [ http:/locathost/fist/fistMain.phpisite=myagys V| @ co ||Q, |

| | | Geographic Valuation System (GVS) - ... | [} FIST Administrator - Modify Folder i|E [Mapserver-users] querybyattributes for po...l %]

AlaaamoeaeBeecfER A XK X RK Y
RS Y& LPD : !

#Aibout Legend Layers Exit| Help!

B

Map Layers

@ Cities

Base Information

Farlks
Water

Rivers

EEEEO

Transportation
I_:] Images

Stalemount.
CaIndustry ;

[Z3 Administrative

[ Refreshmap | =

active Tool: Gy, Zaom In

Active Layer: Cities

Map Sczle:r 1:12,629,616 (Changs scale)

4] 174 340 510 km
Cursor Location: 142°50° W, 57°25'N | Map projection: undefined

The‘Layers tab was clicked, which displays the Map Layers web page in the GV S sidebar. The new MapFile
layers have been added to the GV S and placed in folders. Note that the ‘Base Information’ layer is turned off
(unchecked) by default.

Figure 41 - New Foldersand New Layers Added to GVS
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One way to customize your GV S site is to replace standard symbology with symbols that reflect
agreater sense of your culture. For example, Halfway River replaced the standard open and
closed folders with a drum:

m Legend Layers Exit Help!

Access - Roads, Seismics, Cutlines,

=]

Cther

& Hillshade

L= Crthophotos

.'\ Halfway River First Naticn Reserve
- Reserve

S English Language Flace Names

Y ou can even design/redesign the main tool symbolsif you want!
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D. Geographic Valuation System Mapping (Tutorial)

1. Outline

Thistutorial will show you how to include value-descriptors (video, pictures, documents, etc.) in
your GV S. Geographic Vauation System Mapping involves collecting value-descriptors,
mapping geographic location, and linking the locations (features) to the value-descriptors. When
this process is complete, people can utilize the value-descriptors by clicking the location where
they appear in the GVS. Then you can begin to use the GV S as atool to facilitate
communication of TEK! (Refer to the decision-making section in the main introduction, A.3).

Thistutorial isacontinuation of the tutorial in Part C. Therefore, it is assumed that the mapping
datain that tutorial has been added to the GV S and that the PostGreSQL database has been
created.

Disclaimer:
We have used geographic data for Chetwynd and area, an area chosen arbitrarily for tutorial
purposes. The value-descriptor data shown does not represent actual values.

2. Tutorial Sample Area

First we need to change our map extents so that we focusin on our new area. Follow the stepsin
Part C, Section 2.4 to change the map extents to the following coordinates (Figure 42):

e Minimum X: 1235000.
e Minimum Y: 1152000.
Maximum X: 1320000.
e Maximum Y: 1235000.

Reload the GV S site to see the change (Figure 43):
0 http://loca host/fist/fistM ain.php?site=myqgvs
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©} FIST Administrator - Map Extents - Mozilla Firefox
File Edit View Go Bookmarks Tools Help

CEX
X

CEJ - LL, - gl |.:.-| @ ||__| http:flocalhost/fistffist-Admin,/fisti Vl @ Go |@,

| | | Geographic Valuation System (GYS) - Examp, ., | || FIST Administrator - Map Extents |

FIS T-Admin

FIST-Admin Home
FIST 5ite

Map Extents

Select site A
Maximum Y

Layer Configuration
1235000 |

View summary
View XHWL
Edit XKL

Easy

L

Active laver
Layers

Foiders Minimum X

=]

Maximum X

Uy

Recover backup 1235000 | (1320000

Site Configuration
View summary
WView XML
Edit XML Minimum Y
Easy edi 1152000 |

Wekb =site oplions
iap projectionz

Itap extent=

monlohac

Click or drag a box to sslect features in the all visible layers

The map extents are set using the FIST-Admin.
Figure42 - Tutorial Map Extents
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) Geographic Valuation System (GVS) - Example site - Mozilla Firefox |;|E“zl

Eile Edit Wew Go Bookmarks Tools Help a &
= I_L - @ |.__.-| @ ||_| http:/focathost/fist/fistMain, php?site =myqgvs V| B so “a, |
| | | Geographic Valuation System (GVS) - ... |_L| FIST Administrator - Map Extents | %]

Aaamoeag e FEE R RN A REKW
R VL P : -

== -'{Hu_dsqn = Hope
i AN ]

Ahout Legend Layers Exit| Halp!

Open Source
Geographic Valuation System

The Geographic Valuation System (GVS)
is designed to enable First Nations to
participate in resource management
planning and decisions in a way that is
simultaneously,

a) consistent with the mapping
and Geographic Information
System-based approaches of
government and industry resource
managers and

b} accommodates traditional
Albocioi ol L o oo =

Active Tool: &{ Zoom In
Active Layer: Cities

Map Scale: 1:641,078 (Change =cale)

Click or drag a box to select features in the all visible layers
The map extents were set using the FIST-Admin to focus on the Chetwynd area.

Figure43 - GVSTutorial Area

3. Setting Up the GVS Mapping Layers/Tools
3.1 Create GVSlayers

Before we can start Geographic Va uation System Mapping, we need to create the GV S PostGI S
point layer that will be used. In section 3 we will look at the attributes of these layers and see
how to link valuesto the layers.

Complete the following steps to create the GVS PostGI S point layer:

1. Double click the C:\msAw\toolS\GV S\create gvs layer.bat file. A new window will
appear asking you for the name of the PostGreSQL database to create layersin.

2. Type the database name and press enter.

3. Thewindow will then ask you for the name of the database user that will create the
layers. Type the user name and press enter.

4. Thewindow will then ask you to type the password of the database user that will create
the layers. Y ou would have recorded the password in step 5 of Part C, Section 4.2.2.
Type the password and press enter.
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5. Thewindow will then show the results of the create layer process (Figure 44).

o Cz\WINDOWS\system32\cmd.exe ]

:lease type the name of the PostGreSQL database to create the GUS PostGIS la;; I
in:

Pleaze type the name of the databasze user that will create the layers:
guzedit
Pazsword for user gusedit:

sgl-gus_laver.sgl:24: HOTICE: CREATE TABLE will create implicit segquence ''gus_
oint_gid_seq" for serial column “gus_point._gid"

addgeometryco lumn

public.gus_point.the_geom SRID:421682 TYPE:POINT DIMS:2
geometry_column fiwxed:@

Press any key to continue . . .

The create_gvs layer.bat file has successfully created a GVS POINT layer called ‘gvs point’.
Figure 44 - Creating Tutorial Point Layer

3.2 Add GVSlayerstothe MapFile

Before we can add the GV S layer to the GV S site, we need to add it to the MapServer MapFile.
Review Part C, Section 4.4 of this document to refresh your memory of how layers are added to
aMapFile. We will be adding the layer to the MapFile you referenced in step 5.b of Section 1.2
(c:\msAw\apps\fist\mapfiles\mygvs.map).

The basic process for adding alayer is:

» Make abackup of the MapFile.
* Add thelayer definition to the MapFile.
* Test the MapFile with the mapfile_tester.bat file.

Now add the GV S PostGI S layer (created in Section 3.1) to the MapFile using the following

definitions. We want to be able to edit this layer, so remember to use the ‘gvsedit’ user in the
CONNECTION variable:

qvs_point

Thislayer contains point features. Try adding it to the MapFile. The following criteriawill get
you started (remember that this layer will be edited, so that will determine which user is
specified in the CONNECTION variable):

e ‘GVSPoints isthe NAME.
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e ‘diamond isthe SYMBOL.
e SIZEis'15'.
e COLORIis‘200 75 200'.

Figure 45 shows the full layer definition, but try it on your own first!

LAYER
NAME "GV S Paints"
STATUSON
TY PE point
DATA "the geom FROM public.gvs point USING UNIQUE gid USING srid=42102"
CONNECTIONTY PE POSTGIS
CONNECTION "host=localhost dbname=mygvs user=gvsedit password=*****"
TEMPLATE "nepas.html"
CLASS
NAME "GV S Paints"
SYMBOL "diamond"
SIZE 15
COLOR 200 75 200
END
PROJECTION
"init=epsg:42102"
END
END

This figure shows the map layer definition for the GV'S point layer in Section 3.2.
Figure45 - Tutorial MapFile

3.3 Add map layersto GVS
3.3.1Map Layers

Next we need to add the MapFile layer to the GVS. Follow the stepsin Part C, Section 4.5.1 of
this document to add the layer to your GV S site using the FIST-Admin:

* Thelayer should be visible.

* Thelayer should have a“‘edit’ context mode (Figure 46), which will allow usto edit this

layer inthe GVS.
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) FIST Administrator - Add Layer - Mozilla Firefox
Fle Edit Wew Go

Bookmarks Tools  Help

E[(=1[E3]
o

i |_L - %1 '.__.-' @ ||_| http: {localhostffist/fist-Admin fiztAdminAddLayerForm.php

V| @ Go HE‘:

FIST-Admin Home

FIST Site
Selsct site

Layer Configuration
View summary
Wiew XKL

Edit XKL

Layers
Folders
Recowver backup
Site Configuration
Wiew summany
Wiew XML
Edit XML
Easy edit
Web site options

Itap projections

Add Layer

| || Geographic Valustion System (GVS) - Examp.,, | | FIST Administrator - Add Layer

FI1S T-Admin

L]

Name

Alias

Visible

Maximum scale

Minimum scale

Context modes

______

IGVS Poirts

IGVS Pairts

Dane

The‘GVS Points' layer is added to the GV S site. Note that the layer has a context mode called ‘ edit’, which alows

3.3.2 Folder

the layer to be edited.

Figure 46 - Adding Layer to GVS Layer-Configuration

Also, we want to place the ‘GV S Points' layer into afolder. Using the stepsin Part C, Section

4.5.3, create afolder called ‘GVS layers' and add the layer to this folder (Figure 47).
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) FIST Administrator - Modify Folder - Mozilla Firefox

Eile Edit WView Go Bookmarks Tools
I = = )
i Ll« - @ | .__.-' @ | L] http:ffocalhostffist/fist-Admin/fstAdminModifyFolderFarm: (% | @ co | Gl, |
| || Geographic Valuation System {(GVS) - Examp... | [ | FIST Administrator - Modify Folder | %]
- c 1
FIS T-Admin
FIST-Admin Home Mﬂdify FDIdEI’
FIST 5ite
Select site e
Layer Configuration Naing |SVS Layers
View summary
View XHL Add layers to the folder and Folder layers Available layers
skt a 3 order them VS Pointe || Paris A
Fdn AL | Base information =
Easv =di Cities
Active laver Hillshade
Layers Water
Rivers
Folders
5 2 uzr*z . Transportation
Recover backup Forest Districts
Site Configuration = Wells =
View summary M EEkERsdgE _.Y._
View XML
Edit XK
Easy edi "
Done

3. Adding Geographic Valuesto GVS

In this section, we will be using six different tools for adding, importing, modify, deleting and
viewing map value-descriptors (Figure 48). Hold your cursor over atool and atool tip will
popup, giving you the name of the tool.

Thefolder ‘GVS Layers being created will contain the ‘ GV S Points’ layer.

Figure47 - Tutorial Folder
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) Geographic Valuation System (GYS) - Example site - Mo.5lla Firefux E”E‘E|
Eile Edlt ‘.n’|er go Bo:ukmark: Tools Help :

(35] z @ | U http: /localhost/fistfistiain, phpklte—mm \

| |_| Geographic Valuation System (GVS) -

||_| FIST Administrator - Layer Conﬁgura Su I m

Tiaanea fha
Ekk“.'\ B @ & & @ o
) _.;Hmﬁnsmpe

About Legend Layers Exit Help!

Map Layers

'L:'] Images
C3 Industry
9 Administrative
'SG‘.-'S Layers
@ Gvs Foints

Refresh map

B

Active Tool: &{ Zoom In
Active Layer: GWVS Points
Map Scala: 1:681,959 (Change scale)

thob” M 18
B Find: 2 Find Next @ Find Previous [=] Highlight [] Match case £\ Phrass not found

Transferring data from localhast..

The tools used for Geographic Valuation System Mapping are: (a) Vaues Discovery, (b) Digitize point, (c) Replace

point, (d) Delete features, (€) Modify Attributes, and (f) Import points tool. Note that the cursor is held over the

Import points tool and atool tip has shown up. Also, note that on the GV S sidebar, the ‘ GV S Points’ layer has
been selected, which is the reason the tools are un-grayed and accessible.

Figure 48 - ToolsUsed in Tutorial Mapping

3.1 Place multimedia in your GVSsite
Before we can add multimedia val ue-descriptors to our map, we need to place the multimedia
fileswithin the GV S site. Copy the whole d:\multimedia directory and placeit in the
c:\msAw\apps\fist\htdocs\sites\mygvs\ directory.
3.2 Adding point map features
Open up the GV S site. Ensure that you have made the * GV S Points’ layer active:

1. Click the‘Layers tab. The‘Map Layers web page will appear on the GV'S sidebar.
2. Click the'GVS Layers folder onthe ‘Map Layers’ web page.
3

Click the ‘i’ button next to the‘GV S Points' layer to make it active. Notice that the tools
described in Figure 48 become un-grayed and accessible.
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The following examples use a pre-defined set of attributes. Please refer to Appendix 8 for
pointers on how to set up scripts and .csv file using your own unique attributes.

Let’s add our first point to the map in the GVS:

1. Click the*Zoomin’' tool. Then, zoom in to the lake that’ s North of Chetwynd.
2. Click the‘Digitize point’ tool (Figure 48.b). Then, click on the map at the river near the
east end of the lake.

3. The‘Digitize Point’ web page will appear on the GV S sidebar. Click the e )
button on the ‘ Digitize Point’” web page.
4. Next the GV S sidebar displays aweb page with a number of text boxes (Figure 49).
5. Enter the following into the text boxes:
» dite_description: Fishing on ariver North of Chetwynd
e contributor: Nancy
e contributor_photo: /fist/sitesmygvs/multimedia/nancy.png
» contributor_description: researcher from UNBC
e contributor_status: researcher
» keywords: fishing river
* multimedia_1: /fist/sitedmygvs/multimedia/fishing.gif
» description_1: people fishing information by Elder
e date recorded 1: 1950
* multimedia_2: /fist/sitesmygvs/multimedia/fishing.mpeg
* description_2: people fishing information by Elder
e date recorded 2: unknown
* multimedia_3: /fist/sitesmygvs/multimedia/smoke_house.gif
» description_3: asmoke house at the river site recorded information by Elder
» date recorded_3: 1952
6. Click the‘Add point to layer’ button.
7. A web page will then appear, letting you know that the point was added to the active
layer. The point should now show up as a purple diamond. If an error message appears,
check the error logs.

Y ou cannot use commas when entering data, e.g. keywords = ‘fishing river’, not ‘fishing, river’.

Click the *Zoom to initial map extents button. Now try adding another point. Thistime add it
near the park east of Chetwynd. Use the following information in the textboxes:

» dite_description: A pit house near the Pine River Breaks Provincial Park.

e contributor: Roslyn

e contributor_photo: /fist/sites'mygvs/multimedia/roslyn.png

» contributor_description: chief 2003 to 2005

e contributor_status:. leader

» keywords: pit house
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* multimedia_1: /fist/sitesmygvs/multimedia/pit_house.gif
» description_1: Photo taken by my grandfather
e date recorded 1: June 18, 1946

Field
gid
site_description
contributor
contributor_photo
contributor_description
contributor_status
keywords
multimedia_1
description_1
date_recorded_1
multimedia_2
description_2
date_recorded_2
multimedia_3
description_3
date_recorded_3
multimedia_4
description_4
date_recorded_4
multimedia_5
description_5
date_recorded_5

Automatically generated, don't type in here
Description of the site

Who contributed the information about this site
Picture of contributor

Description of who the contributor is

Status of contributor in community

Keywords that can be searched on (e.g. moose, trail)
The link to the first piece of multimedia

A description of the first piece of multimedia

The date that the first piece of multimedia was created

NARRERNA

The text boxes that appear when adding/digitizing a new point or modifying a point. Y ou can enter five pieces of
multimedia per point. Note that you CAN’ T use commas in any of the text boxes or the point won't be added.

Figure49 - Tutorial Attributes

3.3 Importing map features

If you have alarge number of sitesto add, you can place them into a Comma Separated Values
File (.csv file) and import them en masse instead of adding them one by one. To understand the
how .csv fileswork, take alook at the example
C:\msAw\apps\fist\htdocs\sitessmygvsimultimedialsites.csv using WordPad.

Let’simport the points stored in the C:\ms4w\apps\fist\htdocs\sites\mygvs\multimedia\sites.csv
file:

1. Makesurethe‘GVSPoints layer isactive.

2. Click the‘Import points' tool (Figure 48.f).

3. The‘Import Points File' web page will appear on the GV S sidebar. Click the ‘Browse'
button.
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A new window called ‘File Upload” will appear. Navigate to the
C:\msAw\appsifist\htdocs\sitessmygvs\multimedia\sites.csv file. Click the file and then
click the *Open’ button’.

Click the ‘22> __} putton,

A web page with a number of checkboxes and dropdown menus will appear. Check on
the ‘Layer Fields that you are importing information for:

» gite description

» contributor

» contributor_photo

» contributor_description

e contributor_status

* keywords

*  multimedia 1

e description_1

e date recorded 1
Next select the *CSV File Fields from the drop down menus for each ‘Layer Field' you
checked on in step 6 (Figure 50).
Click the *Import points button.
A web page will then appear, letting you know that the points from the .csv file were
imported into the active layer. If an error message appears, check the error logs. There
should be two new purple diamond symbols on the map (West and South of Chetwynd)
(Figure 51).
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¥ Geopraphic Valuation System (GVS) - Example site - Mozilla Firefox |._||E||£|
Eile Edit View Go Bookmarks Tools Help [+ K

@ - E} - @ @ @ |E| http: {locathostffist/fistMain. php?site =mygvs ".f| L] Go “Qr |
| Geographic Valuation System (3VS) ... [ ST adnnstetor -Loye Confgureions| @

Taaaneand B X[NA RN
RN YW GELPF P ERRARAXEBERES
| OO TR

(X
y L

Ahout Le ayers Esit Help!

[ gid Select afield...
site_de=cription site_description
contributor contributor
contributor_photo contributor_photo
contributor_description | cortributor_description | =
contributor_status contributor_status -
multimedis_t M
date_recorded_1 i
[ multimediz_z Select afield...

[] description_2 Select afield. .

[] date_recorded_z Select afield...

[ multimedis 2 Selert & fisld B :*l
A i | ) bk

Active Tool: .. Select by rectangle
Active Layer: GWS Points

Mzp Scale: 1:525,169 (Chznge zcale)

Cursor Location: LIIIE;'?E, 1218141 M | Map projection: undefined 2
The ‘'CSV FileFields' corresponding to the ‘Layer Fields' have been selected from the dropdown menus.

Figure 50 - Adding Data through .csv File
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) Geographic Valuation System (GVS) - Example site - Mozilla Firefox
File Edit View Go Bookmarks Tools Help O i

QEI * I_IV - @ |.:.-| @ ||__| http: {locathostffist/fistMain, php?site=mygvs V| @ Go @,

| | | Geographic Valuation System (GVS) - .. | || FIST Administrator - Layer Configuration Su, ., | |

M@oY eFNEERRA RN RRKNW

R Vs s P[F R =
Ahout Legend Layers Esit Help! s P -;Hudégﬂ:i’é Hope , i I:- 75 = '_'_\l’ & ' N ?-f
- o ack i

r ’ 5
ey A
(s ‘;‘I‘...Mlﬁ

A

Map Legend

& cvs Points

® Cities (2 nil)
parks

4 Hells
/' Forest Districts
“ Transportation
" Rivers
70 nater

Active Tool: & Digitize point
Ackive Layer: GWS Points
Mzp Scale: 1:523,999 (Change =czle)

Map Layers

Four GV S points are shown on the map North, East, South, and West of Chetwynd. These points were added in
Sections 3.2 and 3.3. Also, note that the ‘Legend’ tab was clicked and
the map’ s legend is displayed in the GV S sidebar.

Figure51 - Four Sample Points

Loading of existing data can also be done straight from a shapefile format or edited in a database
and then loaded. Attribute categories, once defined with community members, can be edited
within a shapefile .dbf using Excel. Saving the .dbf file as a.csv will create a.csv which can be
loaded following the above steps. Alternatively, the .csv can be imported as a shapefile in
ArcMap and then imported into PostGreSQL .

3.4 Using the Values Discovery Tool

Using the Values Discovery Tool is easy:

1. Click the‘Values Discovery’ tool (Figure 52.9). &
2. Click and drag a box around the four sites you have just added (purple diamonds).
3. A window called ‘Vaues Discovery Results will appear (Figure 52).
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4. You can click on the multimedialinks to view the multimedia containing knowledge
associated with this site.

) http://localhost - Values Discovery - Mozilla Firefox

=

IValues Discovery Results

| Video: Picture: [© Audio: Document: wWeb site: @

|Layer: GVS Points

| Displaying records: 1 - 4 of 4

|gid 6
|site_description berry drying area
| contributor Roslyn

| contributor_photo

cnntributnr_descriptinn Chief 2003 to 2005
|contributor_status Leader

| keywords berry drying food
multimedia_l [T (Picture link)
|description_1 Berry drying picture
\date_recorded_1 unknown

| gid y
|site_description trapping area I

Done

The ‘Values Discovery Tool found four sites. Note the cameraicon by ‘multimedia 1'. Y ou can click thisicon to
see an image related to the site.

Figure 52 — Generic Values Discovery Tool

A Brief Note on the images used:
No, we are not trying to bevain ... we just had to use images that wouldn’t compromise Halfway
River First Nation TEK confidentiality!

Y ou can substitute your own images, collected on the land, on the reserve, in schools, etc. in
your own database! Please see the section on Decision-Making Using the GV'S (A.3).

For the Halfway River First Nation GVS we used animated gifs for each of the multimedia
symbols. You can create your own!
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3.4 Selecting features

In order to modify or delete sites/points you must select the points you want. Let’ stry selecting
the point north of Chetwynd:

1. Makesurethe‘GVS Points' layer isthe active layer.

2. Click the ‘ Select features by rectangle’ tool.

3. Click and drag a box over the point North of Chetwynd.
4. The point turns yellow indicating that it is selected.

Now that the feature is selected, you may replace, modify, or delete features.
3.5 Modifying map features
3.5.1 Replace points

If you click the wrong site when adding a point, you can replace the point with another one using
the ‘Replace point’ tool. Let’s replace the point North of Chetwynd with a point slightly west of
the current point:

Make surethe‘GVS Points' layer isthe active layer.

Select the point North of Chetwynd.

Click the * Replace point’ tool (Figure 48.c).

Click on the map where the replacement point should be placed.

The *Replace Point’ web page will appear on the GV S sidebar.

Click the ‘ Replace point’ button.

A web page will then appear, letting you know that the point was replaced and you will
see it on the map.

NoghkwbdpE

3.5.2 Modify attributes

If you enter the wrong attributes in the textboxes or the import .csv file had an error init, you can
change the attributes of the point using the * Modify attributes' tool. Let’s modify the point West
of Chetwynd:

Make sure the ‘GV S Points’ layer isthe active layer.

Select the point West of Chetwynd.

Click the ‘Modify attributes’ tool (Figure 48.¢).

The ‘Modify attributes’ web page will appear in the GV S sidebar.

Changethe ‘date recorded 1’ field from ‘unknown’ to ‘1967".

Click the ‘Modify attributes’ button.

A web page will then appear, letting you know that the attributes of the selected feature
were modified.

Nouk~wdrE
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If you select more than one point, the *Modify attributes’ tool becomes a bulk modify attribute
tool and will change the attributes of all the points.

3.6 Deleting map features

If you add a point and you decide later that the point isinvalid, you can delete it using the
‘Delete point’ button. Let’s delete the point East of Chetwynd, near the park:

Make sure the ‘GV S Points’ layer isthe active layer.

Select the point East of Chetwynd.

Click the ‘Delete features’ tool (Figure 48.d).

The *Delete features’ web page will appear in the GV S sidebar.

Click the ‘Delete selected features button.

A web page will then appear, letting you know that the sel ected features were del eted.
Also, the point will no longer appear on the map.

SahkhwdpE
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Appendix 1 —Halfway River First Nation Geographic Valuation System

RESEARCH UNITES ABORIGINAL WORLDVIEWSWITH STATE-OF-THE-ART
TECHNOLOGY

A revolutionary system for combining Aboriginal perspectives of the land with predominant
techniques for mapping and resource management has been developed by researchers at the
University of Northern British Columbia and the Halfway River First Nation. The development
could usher in anew eraof Aboriginal participation in resource management decision-making
and communication of traditional Aboriginal knowledge.

The new system is called a Geographic Vauation System (GVS) that incorporates traditional
Aboriginal values and uses of the land into an Internet-based, multimedia application. From a
computer-generated view of the landscape, clickable icons allow community users to access
traditional knowledge associated with geospatial data (latitude/longitude, wildlife habitat, roads,
and rivers, etc). Halfway River has already catal ogued traditional knowledge and usesin
documents, photos, audio clips, and videos and so far, more than 4000 of these materials
(including 120 videos) arein the GVS. They can now be accessed by the community for day-to-
day decision-making.

Wi, T 3

e 3

“The GV S has at |east two main advantages for our Nation,” says Halfway River Chief Roslyn
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Pokiak, who has been the community’ s lead participant in the development of the system. “First,
it will allow usto effectively communicate with government and industry in discussions about
the potential effects of resource management decisions, such as the expansion of oil and gas
exploration. Secondly, and perhaps more importantly, it will be atool for educating our future
generations about our traditional practices and make our landscape literally come alive, even if
some of the Elders who are captured in photos or videos have aready passed away.”

Joining Chief Pokiak in developing the GV'S has been Alex Hawley, a professor in the UNBC
Ecosystem Science and Management program, and PhD student Nancy Elliot, a GIS specialist.

“The GV S enables Elders and other community members to participate in land use decisions,
such as a proposal to establish a seismic line, without compromising their values. It also forms
the foundation for an educational approach that fosters the incorporation of traditional Aboriginal
valuesin community development,” says Dr. Hawley. “It has been a challenge — and incredibly
rewarding — to emphasize the oral tradition as a vital component of land management processes.
Our western map-making tradition has never been very successful in doing this,” adds Nancy
Elliot.

Halfway River First Nation has a population of 135 people on the reserve, which islocated 35km
west of the Alaska Highway and about 90km north of Fort St. John. One of northeastern BC's
richest oil and gas regionsis located within their traditional lands.

High-resolution photos of Chief Pokiak and the research team are available upon request.

www.unbc.ca/rel eases/2005/08 03halfway.html
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Appendix 2 — Terminology and Sourcesfor Further Information
(where appropriate source of definition is provided)

$ROOT
* A variable representing the URL Root, set in map-service-config.xml.

Apache Web Server
* An open source Hyper Text Transfer Protocol (HTTP) web server that requests and
transmits files, including webpages and components, over the internet.
*  http://http.apache.org

BC Albers Equal Area Conic projection
* Used by the British Columbia government asits official projection. It allowsthe entire
province to be represented within one projection with minimal distortion.
e http://srmwww.gov.bc.cal/gis/bceproj ection.html
*  Www.gis.unbc.cal/courses/geog205/lectures/map_project/index.php
e http://tinyurl.com/Ickpu

Comma Separated File (.csv file)
» Vauesof atable are stored as a series of ASCI| text lines separated by commeas.

Configuration file
* XML filesallowing the user to readily set up values interpreted by FIST scripts. Separate
configuration files exist for the over-all webpage components (map configuration), map
layers and folders (layer configuration), and site set-up (site configuration). Information
entered into these files configures the GVS and FIST.

EPSG codes
* A numeric code representing the definition of projections (datum and projection).
s WWW. .or

Error log
* A filewhere error information is written when a program runs. The information can be
accessed through atext editor.

FIST

* Flexible Internet Spatial Template, a Web Mapping Interface created at UNBC.

* Koning, Aaron. 2004. Devel oping an Open Source Internet Geo-Mapping Framework.
http://datashare.gis.unbc.calfist/docs/ugrad_thesis'unbc_undergrad thesis presentation.p
df

»  http://datashare.unbc.calfist/index.php

* FIST Userswww.freelists.org/lists/fist-users

Geographic (lat/long).
* A georeferencing system using latitude and longitude for reference.
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* www.qis.unbc.ca/courses/geoq205/lecturesymap project/index.php
e http://tinyurl.com/Ickpu

Geographic features

* A user-defined geographic phenomenathat can be modeled or represented using
geographic datasets (www.gisdevel opment.net/glossary/g.htm).

Geographic Vauation System (GVS)

» The Geographic Valuation System (GV S) was developed to provide First Nations with an
interactive tool that accommodates Traditional Aboriginal values and approachesin
resource management deliberations and decisions. The prototype was created with the
input and participation of Halfway River First Nation members.

» Elliot, Nancy. (Forthcoming 2006). Including Aboriginal Valuesin Resource
Management Through Enhanced Geospatial Communication. Thesisin Partial
Fulfillment of the Requirements of the Degree of Doctor of Philosophy in Resource and
Environmental Studies. University of Northern British Columbia. ellioth@unbc.ca

* www.unbc.ca/NRES

HTML

* Hypertext Markup Language (HTML) is a markup language used extensively to structure
text and multimedia documents and to set up hypertext links between documents
(www.answers.com)

*  www.w3.0rg

Mailing list
»  User subscribed website where users view, post, and receive comments pertaining to the
subject of the website

Map extents
e Minimum and Maximum X and Y coordinates defining the extent of spatial data.

Map features
» Physical or cultural features appearing on a map.

MapFile variable

» Variables (changing entities) are substituted for parameters within amapfile resulting in
presentation and theming of data.

Mapping data
e UMinn MapServer can use mapping data from awide variety of sources including:
PostGI S layers, Shapefiles, Orthophotos, and Web Mapping Server (WMS) layers.
Mapping data consists of geographic and descriptive information.

MapServer
* The GVSusesthe University of Minnesota MapServer (UMinn MapServer) to generate
digital maps (http://mapserver.gis.umn.edu/). The MapServer is aone type of map
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server.

Map server
* A map server isacomputer program that generates digital maps from mapping data.

MAW
» MapServer package for Windows.

Open Source
» “Open source describes practicesin production and development that promote access to
the end product’ s sources’ (en.wikipedia.com).
» “Refersto software that is created by a development community rather than asingle
vendor” (Www.answers.com ).
* TheFIST and its derivative products are registered under the GNU Public License (GPL)
(www.gnu.org/copyleft/gpl.html).

PHP
* PHP (PHP: Hypertext Preprocessor) is a scripting language used to create web pages. It
isembedded in HTML pages for server side execution.

Projection
» Mathematical models projecting the 3-dimensional globe onto 2-dimensional
representations.

RGB
* The RGB (Red Green Blue) colour model uses the additive model in which red, green,
and blue light (or visible light) are combined in various ways to create other colours
(www.answers.com).
* RGB isexpressed as hexadecimal (e.g. 0066FF) or decimal (255,0,0). The site-
configuration uses hexadecimal for site colours and the mapfile uses decimal for feature
theming.

Shapefiles
» A data-type developed for use with ArcView. Itisread by many other products. A
shapefile does not have topographical relationships. A shapefile is made up three central
files:
1. .shp - contains feature geometry.
2. .shx —index file of feature geometry.
3. .dbf — database file containing attribute information.

Theming
» Theming amap layer refers to choosing the colors, symbols, and |abels that map features
will be displayed with.
UTM
 UTM (Universal Transverse Mercator) uses grids to plot spatial locations referencing a
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series of zones based on Transverse Mercator projections.
* www.gis.unbc.ca/courses/geog205/lectures/map project/index.php
e http://tinyurl.com/lIckpu

URL
* URL (Uniform Resource Locator) is an internet address.

V alue-descriptor
* A vaue-description is an entity used by the GV S to capture and communicate First
Nations values. A value-descriptor may consist of multimediafiles (audio, documents,
video, picture) or any other other file determined by a First Nation to represent their
values.

Web Browser
* “A web browser is a software application that enables a user to display and interact with
text, images, and other information typically located on aweb page at a website on the
World Wide Web or alocal area network” (http://en.wikipedia.org ).

Web Mapping Server
* A Web Mapping Server (WMYS) “produces maps of spatially referenced data dynamically
from geographic information as a digital image file suitable for display on a computer
screen” (http://en.wikipedia.org ).

Web Pages
 “A webpage... isaresource on the World Wide Web, usualy in HTML/XHTML
format (the file extensions are typically htm or html) and with hypertext links to enable
navigation from one page or section to another. Web pages often use associated graphic
filesto provide illustration, and these too can be clickable links. A web pageis displayed
using aweb browser” (http://en.wikipedia.org ).

Web Server
* A web server isacomputer program that serves web pages to a web browser over the
Internet.

* The GV S usesthe Apache Web Server to interpret HTML code to serve web pages.
* http://httpd.apache.org/

WEFS layer
* A Web Feature Server (WFS) publishes XML encoded spatial data (containing both
geometry and attributes) to the web.
» http://mapserver.gis.umn.edu/docs/howto/wfs client

WMS layer
*  Web Map Server (WMYS) layer isamap layer connected to aremote internet site through
aWMS connection. Within a MapFile you can reference an external WM through the
parameter CONNECTIONTY PE.
e http://mapserver.gis.umn.edu
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WordPad
*  Document processor standard with Windows OS (under Accessories) that supports
complex document formatting.

XML
» Extensible Markup Language is a“ metalanguage written in SGML that allows one to
design a markup language, used to alow for the easy interchange of documents on the
World Wide Web” (www.answers.com ).

XML tag
* Nested elementsin a XML file containing either attribute or content descriptors. For
example, <title> text here </title> isa XML tag for insertion of the text of thetitle.
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Appendix 3 —Data and Information Sour ces

Spatial data used for the generic GV S was converted to shapefiles from e00s and .csv formats
using publicly available data. The following sources will have the most current data.

Ministry of Environment
ftp://ftp.elp.gov.bc.caldist/arcwhse/
http://srmwww.gov.bc.ca/gidarcftp.html

Oil and Gas Commision
https://quoll.ogc.gov.bc.ca/lgeneric_ogc/Ext_Accnt.Logon
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Appendix 4 - MapFile Reference

Located on GV S disc at \Utilizing the GV S\Appendix 4 — Mapfile Reference. PDF or online:
http://mapserver.gis.umn.edu/docs/reference/mapfile

Appendix 5 - Map-Service Configuration XML File Reference

Located on GV S disc at \Utilizing the GV S\Appendix 5 — Map-Service Configuration. PDF or
online: http://datashare.gis.unbc.calfist/documentation/0.3/map_service _config_xml_ref.php

Appendix 6 - Site Configuration XML File Reference

Located on GV S disc at \Utilizing the GV S\Appendix 6 — Site Configuration. PDF or online:
http://datashare.qgis.unbc.ca/fist/documentation/0.3/site config xml ref.php

Appendix 7 - Layer Configuration XML File Reference

Located on GV S disc at \Utilizing the GV S\Appendix 7 — Layer Configuation. PDF or online:
http://datashare.qgis.unbc.calfist/documentation/0.3/layer _config_xml_ref.php
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Appendix 8 —Introduction to Creating and Defining Your Own GV S Attributes

evs|

The script C:\msAw\toolS\GV S\create_gvs layer.bat file, used to create the default gvs_point
layer in Section 3.1, uses C:\msAw\toolS\GV S\gvs layer.sql as adefault. If you open
gvs_layer.sgl (in Wordpad or Notepad) you will see how the defined attributes for gvs_point
appeared in the gvs_point layer.

To make your own layer, you can edit the list of attributes. Also edit thisline:

SELECT AddGeometryColumn(‘public', 'gvs _point', ‘the_geom', '42102', 'POINT", '2');

so that ‘gvs point’ isthe name of your layer, ‘42102" isthe projection ESPG, and ‘ POINT’
refersto the proper type. These values are read by the MapFile in the CONNECTIONTY PE
variable.

Next, in the C:\msAw\apps\fist\htdocs\gvsV a uesDiscovery.php change the default * GVS Points’
on line 3: $layer="GV S Points’; so that it reads the name of your new values layer. This name of
course needs to be same name as your new layer in your GV S layer-config.xml. Alternatively
you could create another tool for each GV S layer or change the PHP page so that it processes a
number of layers (loops around).

Y ou may want to backup or copy these files before you experiment.
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