Proposed Projection Standard for Oregon Framework Map Services
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The concept of geospatial data as a service has become pervasive over the past decade, and increasingly State agencies are consuming and serving map services to enable GIS over the web. Over the past few years, various industry standards have emerged that together help services coming from many providers work well together. There are several industry standards that are especially applicable to the State of Oregon geospatial community. These include 1) a common tiling scheme for delving tiled map services, and 2) a standard projection to apply to geographic data, and 3) a set of commonly used Application Programming Interfaces (APIs) for ‘wrapping’ services with so that they can be accessible to a broad range of clients. 

This document addresses the first two points, and proposes a new standard that applies just to web services. This standard should ensure that information is available to meet all users’ needs; while eliminating the need to store all data in two projections.
In 1996, the Oregon geospatial community adopted the Oregon Lambert (EPSG 2992) projection as a standard for its Framework data. As with all projections, this represents a compromise in accuracy in order to achieve a common projection across the state, providing an increased ability to share information and avoid redundancy. It follows that the standard should be applied to map services; however the standard adopted by the state conflicts with the industry standard, Web Mercator Auxiliary Sphere, which is used by Esri, Google Maps, Bing, etc.  
Standard for Cached Map Services
About Cached Services: 

Cached map services fulfill requests by the client applications by returning a pre-created tile image from the server. These services are developed through the same process as dynamic services, with the additional step of generating the cached image tiles at pre-defined map scales. Performance of cached services is significantly faster than dynamic maps (see Table 1), and requires less server resources. With the exception of certain desktop clients, such as ArcGIS Desktop, cached map services in different projections cannot be mixed with each other. It is also important to align the map cache with the standard tiling scheme, including the tile dimensions and scale levels, to optimize the performance of a map cache. 
Projection

Framework cached map services should use the Web Mercator Auxiliary Sphere projection (WKID 102133) in order to conform to industry standards and enable compatibility with a large number of preexisting web services (e.g., Esri, Bing, Google).
Tiling Scheme
The commonly accepted industry standard tiling scheme, set by Google / Bing and later adopted by Esri, uses tiles with a dimension of 256x256 pixels, and scale levels set to match the ones prescribed below.

As of ArcGIS version 10, the user can select the google/bing/esri tiling scheme, which will auto populate the map cache tool with the correct scale levels and tile pixel dimensions. The map intervals can also be downloaded as a text file from: http://webhelp.esri.com/arcgisserver/9.3/dotNet/gmaps_ve_scales.txt

If a tiled map cache in Oregon Lambert is prepared, it is recommended that you apply the same scale levels as suggested above. This will enable all map caches prepared in the Oregon Lambert projection to correctly match each other.

	Layer level
	Map scale
	Ground Resolution (meters / pixel)  

	L00
	1:591,657,528
	156543.034

	L01
	1:295,828,764
	 78,271.5170  

	L02
	1:147,914,382
	 39,135.7585  

	L03
	1:73,957,191
	 19,567.8792  

	L04
	1:36,978,595
	 9,783.9396  

	L05
	1:18,489,298
	 4,891.9698  

	L06
	1:9,244,649
	 2,445.9849  

	L07
	1:4,622,324
	 1,222.9925  

	L08
	1:2,311,162
	 611.4962  

	L09
	1:1,155,581
	 305.7481  

	L10
	1:577,791
	 152.8741  

	L11
	1:288,895
	 76.4370  

	L12
	1:144,448
	 38.2185  

	L13
	1:72,224
	 19.1093  

	L14
	1:36,112
	 9.5546  

	L15
	1:18,056
	 4.7773  

	L16
	1:9,028
	 2.3887  

	L17
	1:4,514
	 1.1943  

	L18
	1:2,257
	 0.5972  

	L19
	1:1,128
	 0.2986  

	L20
	1 : 564.2
	 0.1493  

	L21
	1 : 282.12
	 0.0746  

	L22
	1 : 141.06
	 0.0373  

	L23
	1 : 70.53
	 0.0187  




Note: It’s not recommended to cache at all scales; L00-L07 are global-national scale and probably not applicable for maps focused on the Pacific Northwest; L20-23 are at such large scales that they would require tremendous amounts of disk space (and time).

Case Example: Oregon Imagery
RAW Imagery
Cached Imagery Data




The above example represents how the proposed web service standard would apply to the Oregon imagery Framework data. Raw imagery (e.g., individual orthophoto quads) are stored on a SAN disk. These photo’s are maintained in the Oregon Lambert projection. A mosaic dataset is used to develop a statewide mosaic for each of the 4 years of orthoimagery, and is published as an image service using ArcGIS Image Extension. The image service provides access to the best quality data, and exposes numerous image functions (e.g., view color infrared band, vegetation classification, etc.). The image service is able to be overlaid with data in any projection, and is optimally used for situations that don’t require high-speed access (e.g., ArcMap sessions)

A cached map service will be developed based on the best available data (2009, and in the future high-resolution data from local jurisdictions), and will be projected in Web Mercator Auxiliary Sphere, the industry standard. This service will be optimized for web map applications, and will be compatible with a wide variety of cached map services available from 3rd party providers (e.g., Esri, Google Maps, Bing).

Standard for Dynamic Map Services

About Dynamic Services: 


Dynamic map services are simple and take little time to deploy with ArcGIS Server. With dynamic services, the server renders the map each time there is a request and returns the results to the client. Dynamic map services have slower performance than cached maps (see Table 1), but they provide more flexibility. Foremost is that dynamic services can be ‘mashed-up’ with other cached or dynamic map services that are provided in different map projections. Other features common to dynamic services is the ability to turn on/off individual layers, return only the tabular results of a query to your application, and zoom to any scale (see feature comparisons in Table 2).  

Creating a dynamic map service involves authoring a ArcMap Document (mxd file), and publishing the document to ArcGIS Server using either ArcMap or ArcCatalog. Data referenced in the map document must be accessible to the ArcGIS Server hosting the map service.

Projections:
Dynamic Map Services should be provided to the user in the Oregon Lambert Projection, and optionally in the Web Mercator projection.

Case Example: Oregon Administrative Boundaries







In the above example,  two replica’s (one Oregon Lambert, one Web Mercator) are generated off of a master SDE database projected in Oregon Lambert. The replicas are stored in file geodatabases, which are optimized for serving vector data as web services. Two dynamic services are provided for each framework theme, one for each projection.
Table 1. Performance comparison of Dynamic and Cached Web Mapping Services
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Source: http://www.esri.com/library/whitepapers/pdfs/creating-arcgisserver-web-mapping.pdf
Table 2. Types of Map Services and How They Satisfy various Use Case Requirements
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Source: http://www.esri.com/library/whitepapers/pdfs/arcgis-server-high-capacity.pdf
Table 3. Map Projections

	Projection Name
	EPSG Code
	WKID Code
	Esri Well Known Text (WKT)

	Oregon Lambert International Feet
	2992


	n/a
	PROJCS["NAD83 / Oregon Lambert (ft)",GEOGCS["GCS_North_American_1983",DATUM["D_North_American_1983",SPHEROID["GRS_1980",6378137,298.257222101]],PRIMEM["Greenwich",0],UNIT["Degree",0.017453292519943295]],PROJECTION["Lambert_Conformal_Conic"],PARAMETER["standard_parallel_1",43],PARAMETER["standard_parallel_2",45.5],PARAMETER["latitude_of_origin",41.75],PARAMETER["central_meridian",-120.5],PARAMETER["false_easting",1312335.958],PARAMETER["false_northing",0],UNIT["Foot",0.3048]]



	Web Mercator Auxiliary Sphere
	3857
	102100
	PROJCS["WGS 84 / Pseudo-Mercator",GEOGCS["Popular Visualisation CRS",DATUM["D_Popular_Visualisation_Datum",SPHEROID["Popular_Visualisation_Sphere",6378137,0]],PRIMEM["Greenwich",0],UNIT["Degree",0.017453292519943295]],PROJECTION["Mercator"],PARAMETER["central_meridian",0],PARAMETER["scale_factor",1],PARAMETER["false_easting",0],PARAMETER["false_northing",0],UNIT["Meter",1]]
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