
� � � � � � �� � � 	

A web-based data extraction 
tool for the USA

Chris Garrard
Christopher M. McGinty
Dr. R. Douglas Ramsey

RS/GIS Lab, Utah State University



� � � � � � �� � � 	

Goal

• Web application to replace ArcView application

1. Upload GPS points

2. Sample canned data layers at those points

3. Download output

• Cover 11 western states of the US

• Easy to use – users have no knowledge of GIS
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Technical Considerations

• Consistent data layers not available for all states

– Separate states into different “projects”

• Use consistent projection or most commonly 
used one for each state?

– Albers with parameters tailored to western US

• Users don’t understand projections and datums
– Assume uploaded points are unprojected, 

WGS84
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Oh no, Things Changed!

• Use different datasets that are consistent across 
states (well, the lower 48, at least)

– Have only two projects – the lower 48 states 
and Alaska

• Can’t use the same projection for new regions

– Use USGS Albers for lower 48, something 
else for Alaska, but now need to keep track of 
multiple projections
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Data Administration

I don’t want anything to do with the application 
once it’s built, so it must be easy for someone 
else to…

• Add and delete layers

• Manage attributes for each layer

• Manage symbology
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The End Result…

Yes, I know it’s backwards to 
show the results before the 

methods!
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Project Design…

Now that you know the goal, 
hopefully the methods and design 

will be clearer.
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Project Design

• Store vector layers in PostGIS, raster layers are 
IMG files

• Information about layers and attributes are 
stored in database tables

• Site is built with PHP and MapScript

• PostGIS & OGR utilities used for importing data

• Python script that uses GDAL & OGR is used for 
sampling data
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Database Design
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Tracking Users and Their Data
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Table Uses

• Login page

• Upload data page

– Track what files have been uploaded by each 
user

• DMS to DD conversion page

– Track what data sets have been created by 
each user

• Select old data set page
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Tracking Our Data
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Table Contents
ar s=> sel ect  *  f r om l ayer s;

i d |  st at e_i d |  dat a_t ype |           name          |        webname        
- - - - +- - - - - - - - - - +- - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - - - -

3 |         1 |          1 |  us_l ower 48_al ber s      |  St at es
4 |         1 |          1 |  us_l ower 48_count y      |  Count i es
5 |         1 |          2 |  l ower 48/ nl cd. i mg       |  Land Cover
8 |         1 |          2 |  l ower 48/ pr eci p_i nt . i mg |  Annual  Pr eci pi t at i on

ar s=> sel ect  *  f r om f i el ds;
i d |  l ayer _i d |     name    |   webname   |         descr i pt i on   |  dat a_t ype |  wi dt h |  pr eci s i on 

- - - - +- - - - - - - - - - +- - - - - - - - - - - - +- - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - - - - - - - - - +- - - - - - - - - - - +- - - - - - - +- - - - - - - - - - -
1 |         3 |  s t at e_name |  st at e      |  St at e name           |  C         |     20 |          0
2 |         3 |  s t at e_f i ps |  s t at e_f i ps |  St at e FI PS code      |  C         |      2 |          0
3 |         3 |  s t at e_abbr  |  s t at e_abbr  |  St at e abbr evi at i on   |  C         |      2 |          0
4 |         4 |  name       |  count y     |  Count y name          |  C         |     50 |          0
5 |         4 |  cnt y_f i ps  |  cnt y_f i ps  |  Count y FI PS code     |  C         |      3 |          0
7 |         5 |             |  nl cd       |  Land cover  code      |  N         |      6 |          0
9 |         8 |             |  pr eci p_mm  |  Annual  pr eci pi t at i on ( mm)  |  N         |      6 |          0
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Table Uses

• Sampling

– Allow user to select layers & attributes

• Query page

– Determine which values to show

• Administration pages

– Add & remove layers

– Select attributes to show from a layer
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How Do I…

• Upload data points and convert to 
shapefile?

• Use uploaded data?
• Sample data?
• Add layers to the application?
• Create map symbology?
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Uploading Data Points

• Standard PHP methods to upload the DBF

• I was too lazy to write my own code, so all I do 
is:

1. Create an XML file specifying an OGR 
Virtual Format (VRT) data source for the 
uploaded DBF

2. System call that uses ogr2ogr to convert 
VRT to a shapefile and reproject points



� � � � � � �� � � 	

Example VRT File:

<OGRVRTDat aSour ce>
<OGRVRTLayer name=' ut ah_coor ds' >

<Sr cDat aSour ce>/ …/ user dat a/ chr i sg/ upl oad</ Sr cDat aSour ce>
<Sr cLayer >ut ah_coor ds</ Sr cLayer >
<Geomet r yType>wkbPoi nt </ Geomet r yType>
<Layer SRS>WGS84</ Layer SRS>
<Geomet r yFi el d encodi ng=' Poi nt Fr omCol umns' x=' X' y=' Y' / >

</ OGRVRTLayer >
</ OGRVRTDat aSour ce>

Example ogr2ogr call:

ogr 2ogr  - f  ' ESRI  Shapef i l e'  - nl t  poi nt  - t _sr s ' +pr oj =aea 
+l at _1=29. 5 +l at _2=45. 5 +l at _0=23 +l on_0=- 96 +x_0=0 +y_0=0 
+el l ps=GRS80 +dat um=NAD83 +uni t s=m +no_def s '  
/ …/ user dat a/ chr i sg/ shapef i l es/ ut ah_coor ds. shp 
/ …/ user dat a/ chr i sg/ ut ah_coor ds. vr t
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Using Uploaded Data

• Path to shapefile is stored in session state

• Point layer already exists in mapfile, but no 
data source is set

• Easy to use MapScript to display the layer:

$l ayer  = $map- >get Layer ByName( ' user _poi nt s ' ) ;

$l ayer - >set ( ' dat a' ,  $_SESSI ON[ ' shapef i l e' ] ) ;
$l ayer - >set ( ' st at us' ,  MS_ON) ;
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Sampling Data

• User’s attribute selection is stored in session 
state

• Sampling parameters written to a text file so they 
can be read in by the Python script

dbf : / …/ user dat a/ chr i sg/ downl oad/ ut ah_coor ds_at t s. dbf
poi nt s: / …/ user dat a/ chr i sg/ shapef i l es/ ut ah_coor ds. shp
r ast er : / …/ st at edat a/ l ower 48/ pr eci p_i nt . i mg: pr eci p_mm
vect or : us_l ower 48_count y: name, cnt y_f i ps: count y, cnt y_

f i ps
r ast er : / …/ st at edat a/ l ower 48/ nl cd. i mg: nl cd
vect or : us_l ower 48_al ber s: st at e_name, st at e_f i ps: st at e

, st at e_f i ps
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Sampling Data

• Vector:  SQL query to PostGIS
SELECT " name" ,  " cnt y_f i ps"  FROM us_l ower 48_count y WHERE 
Wi t hi n( GeomFr omText ( ' POI NT( - 1444585. 49938 2151329. 57717) ' ,  1) ,  
us_l ower 48_count y. t he_geom)

• Raster: GDAL libraries
pgeomet r y = pf eat ur e. Get Geomet r yRef ( )
x = pgeomet r y. Get X( )
y = pgeomet r y. Get Y( )
xos = i nt ( ( x  - geot r ansf or m[ 0] )  /  geot r ansf or m[ 1] )
yos = i nt ( ( y  - geot r ansf or m[ 3] )  /  geot r ansf or m[ 5] )
i f  ( xos < xs i ze)  and ( yos < ysi ze) :

pst r  = band. ReadRast er ( xos,  yos,  1,  1,  1,  1,  gdal . GDT_Fl oat 32)
pt upl e = s t r uct . unpack( ' f ' ,  pst r )
pval ue = pt upl e[ 0]
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Adding Layers to the Application

• Vector:  System calls that use PostGIS shapefile 
importer
shp2pgsql  / …/ st at edat a/ l ower 48/ vect or / st asgo_0706 

st asgo_0706 - s 1 > / …/ sql / st asgo_0706. sql  

psql  –d ar s –f  / …/ sql / st asgo_0706. sql  –U ar s_admi n

• Raster:  Just put the filename in the database

• User fills out forms to populate database with 
layer names, attribute information, etc.
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Map Symbology

• Done in ArcMap (don’t throw anything, please!)

• Create a map document with all the data for the 
project

• VB script creates a mapfile with the extent, all 
the layers and their symbology

• If the data change, just run the script again
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Questions?
It’s not the Alps, but this is my backyard…


