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Figure 6: Aggregated data intended to be served as a service by DOTD

7.3.2 Data & Services

Louisiana DOTD uses specific services from USGS that are or are intended to be
complemented with additional data sets, such as further hydrologic data, elevation data,
weather and storm surge data, road and highway data, etc. The data services used so far
include

[l WEFS: geonames,

[J WFS: govunits,

[0 WEFS: structures,

TJ WEFS: transportation,

[J SOS: Aggregate Water Use Data System (AWUDS),

'1 WEFS: NHDPlus,

'] WEFS: National Atlas Congressional Districts of the United States,
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(1 WCS: EDC Land Cover,
(1 WCS: National Elevation Dataset,

(1 WEFS: Earth Resources Observation and Science (EROS) Center

Real time data is of major interest, as data is often used to identify specific areas or serves
as a basis for management operations, e.g. the number and types of pumps to dry out a
flooded area or current debris removal situation. In order to process data in DOTD’s GIS,
data, in particular image data, needs to be transformed into vector data for further
processing. This processing is not necessarily done by DOTD, but by other organizations
such as FEMA or DHS, that reissue processed image data as services.

Mobile devices become more and more important in daily operations, as they allow
conveying real time information from the field to the command centers.

7.3.3 Recommendations

ArcGIS Online and other ESRI client products are widely used within DOTD. Therefore,
it is recommended to ensure that those ESRI products are fully compliant with OGC
enabled Web services interfaces. This allows ArcGIS Online as well as other ESRI
products to access USGS Web services as clients; and allows other clients to access the
data when running in server mode. Only the full support of the various OGC enabled
interfaces both in client and server mode offers maximum interoperability and user
experience.

7.4 US Fish and Wildlife Service

7.4.1 Use Case

In this use case, we analyze the work performed by the US Fish and Wildlife Service
(USFWS), ecological services division, in the context of projects related to endangered
species and 404 permits, which pertain to discharge of dredged and fill material into US
waterways.

The USFWS receives requests to review project proposals that are related to (possibly)
endangered species conflicts and section 404 permits. “Section 404 of the Clean Water
Act establishes a program to regulate the discharge of dredge and fill material into
waters of the United States, including wetlands. Activities in waters of the United States
that are regulated under this program include fills for development, water resource
projects (such as dams and levees), infrastructure development (such as highways and
airports), and conversion of wetlands to uplands for farming and forestry. EPA and the
Army Corps of Engineers (Corps) jointly administer the program. In addition, the U.S.
Fish and Wildlife Service, the National Marine Fisheries Service, and State resource
agencies have important advisory roles... USFWS assesses potential adverse effects
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directly encompassing wetlands and wildlife resources, conducts site visits to assess
biological functionality and habitat quality, coordinates with local, state, and federal
agencies, and comments to the Army Corps of Engineers”
(http://www.fws.gov/charleston/404Permits.html).

The in-house part of those activities includes intensive GIS-based analysis of species,
habitants, and environments. To perform this job, USFWS has various data layers
available with regards to species locations and habitats at a very fine scale. Those data
layers are complemented by data coming from USGS and other sources. Using QGIS and
ArcGIS clients, USFWS analyzes a variety of data sets by loading it into the client
application and by applying typical GIS operations on the various overlaid data sets.
Therefore, data in vector formats or well-described raster data is preferred over pure
imagery data.

Regarding external data, USFWS prefers having direct access to well-maintained data
offered at Web services interfaces rather than keeping local copies of full data sets that do
not get maintained. In terms of imagery, accessing external services rather than
maintaining local repositories frees up lots of memory space in addition. These Web
services shall implement OGC standards, as those services can easily be integrated into
the client applications and do not require substantial re-configuration if changes to the
services are applied. In the past, several vendor-specific services became unavailable
after the service software was modified. Caching of Web service data is an option, but
not necessary as long as service availability and accessibility is ensured.

To exchange views on different data sets, USFWS makes us of Arc mxd-files to share
layer configurations and data representations with biologists and other organizations.
This approach works very well if the partnering organization uses QGIS, as appropriate
plugins exist to handle mxd files. The ESRI software ArcGIS allows exchanging view
configurations WMS set ups, but WFES is not supported out of the box. ArcGIS requires
the interoperability extension to be installed. This ESRI issue hinders the integration of
WES services.

7.4.2 Data & Services

In terms of external data sources, USFWS cooperates with other organizations, such as
the state. The state operates NC One Map, “a public service providing comprehensive
discovery and access to North Carolina's geospatial data resources. NC OneMap, the
State's Clearinghouse for geospatial information, relies on data sharing and partnerships.”
(http://nconemap.com) The platform features spatial exploration and supports searching
for specific service types among other criteria. Other external data sets used include:

'] USGS NHD includes very useful layers, though receiving data from a WFS

interfaces is preferred over the offered WMS, as further data analysis is
constrained otherwise
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'] USGS Hydro Points (from Geonames) are very useful to identify locations
referred to using historical names. This is particularly relevant in the context
of permits issued at times when other names had been in place.

'] USGS Transportation gives useful information about transportation elements,
but does not always provides data at the required fine scale.

'] USGS Administrative layer is confusing, as there is little information
available on what can be done with the service

[] USGS 24k Index>: The USGS 24k Topo Map Boundaries layer is a very
useful data set, as an up to date version of this layer is important. It happens
often that quadrangle references or references to a section on a quad-sheet are
given in submissions for a specific activity.

[] USGS Topographic Base Maps are useful, but there where mixed experiences
regarding the accessibility of those data. Sometimes no data was available at
all. It seemed to be a bandwidth issue that could not further be localized. It
might be an internal problem to USFWS. In any case, the topographic base
map layers are important information, in particular when combined with Open
Street Maps data.

[] 2012 National Agriculture Imagery Program (NAIP)® data is used often in
conjunction with state-owned ortho-imagery, available at 6inch resolution,
flown in winter 2011 and served at a WMS interface. As the NAIP data is
from summer 2012, both data sets combined allow understanding changes in
seasons.

"1 EPA/USGS National Hydrography Dataset plus (NHDplus)’ catchments are
an important layer, but even though the connection to the WMS was success,

3 “This layer presents the geographic extent of USGS 1:24,000 topographic maps (7.5- by 7.5-minute quadrangles) for
the conterminous U.S. forty-eight states and District of Columbia. It provides quadrangle name, identification number,
publication data, and map coverage by state for each quadrangle. This large-scale index grid is appropriate for display
at more detailed scales.” (http://www.arcgis.com/home/item.html?id=4bf2616d2{054fbe92ecadcdc9582a765)

6 “The National Agriculture Imagery Program (NAIP) collects leaf-on (as opposed to the more common leaf-off) aerial
imagery at 1 or 2 meter resolution for the United States. This imagery is used for estimating crop plantings and yields.
2012 - statewide, 1 meter resolution, 4-band (true color and color-infrared) GeoTIFF tiles”

(http://www lib.ncsu.edu/gis/naip.html)

7 NHDPlus is a geo-spatial, hydrologic framework dataset envisioned by the US Environmental Protection Agency.
The EPA Office of Water, assisted by the US Geological Survey, has supported the development of NHDPlus to
enhance the EPA Watershed Assessment, Tracking & Environmental Results (WATERS) activities and the USGS
National Water Quality Assessment (NAWQA) Program's SPARROW modeling. Since its first release in 2006,
NHDPlus has been made available by EPA to the wider water resources community and has been used for many
diverse applications inside and outside of EPA and USGS. NHDPlus is an integrated suite of application-ready
geospatial data sets that incorporate many of the best features of the National Hydrography Dataset (NHD), the
National Elevation Dataset (NED), and the Watershed Boundary Dataset (WBD). NHDPIus Version 1 (NHDPlusV1)
was released in 2006. NHDPlus Version 2 (NHDPIusV2) began its public debut in June 2012.
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no data is available for North Carolina. In those situations, it is difficult to
understand if no data means that there is indeed no data available, or if the
service is malfunctioning. Catchment areas are an important data set that
would ideally be served at a WFS interface.

(] Various USGS WCS services caused various error messages, e.g2. EDC
Landcover.

In principle, USFWS is interested in having as many base data layers as possible that are
relevant to a biologist as OGC compliant Web services, ideally WFS.

7.4.3 Recommendations

USFWS makes use of a number of USGS data services. As those services become more
and more important to them, requirements for availability and reliability are high. In
addition, USFWS uses several client applications, in particular QGIS and ArcGIS. It
would be important to test USGS services with different versions of those clients and
provide this information online. Consumers could use it to optimize their systems and
make better use of the services offered.

The existing services are already of big value to USFWS. In addition to what is available,
USFWS would like to get access to water gage information at a WFS interface. The
USGS water resources division already makes data available as WaterML as a
proprietary Web service. It would be great to have a WFS serving synoptic sampling
data, including attributes for time of record, discharge, any chemical constituents
analyzed, and the sampling location. If those services do exist, they are difficult to
discover.

It would be helpful for users to have some sort of service availability overview informing
about availability of services, as some client tools do not show any error message if no
data is served. This behavior gives inconsistent experiences to users, as it is not clear if
the service cannot provide any data for a particular query, or is not behaving properly.
This is an issue that should be addressed by client developers as well.

USGS should consider starting a mailing list where people get notified about new
services becoming available, as working routines often do not include discovery
activities. For example, USFWS did not know about the availability of NHDplus
catchment data served at a WFS interface. Clients use what they are used to and often
only add new services if actively notified about them. Experiences in the past have even
shown that catalog orchestration often does not really work. Once this issue is solved,
tools could start polling for new services at a single, top-level endpoint, in contrast to
many concurrent systems. As an example, USFWS currently uses ServCat?,

8 The Natural Resource Program Center (NRPC) is collaborating with the National Park Service’s (NPS) Inventory and
Monitoring Program to create a centralized place to compile and organize information from the U.S. Fish and Wildlife
Service. This repository is called the Service Catalog or ServCat - a Web application available to Fish and Wildlife
Service employees that compiles documents and organizes data, such as reports, surveys, databases, geospatial data and
images.
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ScienceBase?, and NC One Map, i.e. three different systems with different interfaces and
APIs. Accessing all three of them through data.gov would simplify the process, but
requires careful testing of service orchestration aspects.

7.5 Troup County, GA
7.5.1 Use Case

The goal is to make as many data layers available to county officials as required. Due to
the lack of licenses for commercial products, county officials cannot easily access the
various data layers, in particular as they are not familiar with open source or free software
client applications. Therefore, the goal is to develop web based front ends to various data
sets. The figure below demonstrates this approach using the USGS national elevation
dataset. The client displays map data from various sources and allows drawing multi-
lines on that map. The elevation data is displayed within a separate window

USGS NED Layer

US National Elevation Dataset service

Troup County Boundary

US National Elevation Dataset
- NED

Routing & measurement
tools, basemap selection

County_Bridges

County_Boundary

Elevation Profile ¥ Measure Help

637.5 Feet

& | Feet~

Measurement Result

12,105.6 Feet

Elevation in Feet

1,216.6 2,433.3 4,866.6 6,083.2 7,299.8 10,949.8
Min:635.1 Max:723.2 Start:697.2 End:698.2 Change:1.0 Distance in Feet DEM Resolution: 10m

Figure 7: Troup County client to visualize elevation data using USGS NED

The front end is currently still under development. The goal is to make it available on
mobile platforms and to allow capturing new data directly on the mobile device.

Other examples include an bridge one-stop shop, where all information about bridges
including elevation data is made available, or various overlays of KML files with current

9 Science Base is a collaborative scientific data and information management platform used directly by science teams.
It provides access to aggregated information derived from many data and information domains, including feeds from
existing data systems, metadata catalogs, and scientists contributing new and original content.
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imagery and topography data layers. The front ends are usually generated using ArcGIS
Explorer.

7.5.2 Data & Services

Troup County tested different several services and experienced some problems
connecting to it. The most important one is a reliable elevation data, served at a WCS
interface.

7.5.3 Recommendations

Improve communications regarding planned software updates, to allow
connecting/adapting to the new services once they become available.

7.6 Oregon Coastal Management Program

7.6.1 Use Case

The Oregon Coastal Management Program is a NOAA funded project that works
vertically between local government along the coast and some state agency and federal
partners. Horizontally, the project cooperates with counterparts in the states of California
and Washington. Here, we concentrate on the West Coast Ocean Data Portal, which
mainly serves as a data and services discovery portal. The portal main site is illustrated
below.
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A project of the West Coast Governors Alliance on Ocean Health
WEST COAST OCEAN DISCOVER CONNECT INFORM ABOUT
DATA PORTAL

Discover & contribute valuable data e

resources to inform ocean planning,
policy development and resource
management on the West Coast.

DISCOVER

Biological Data

Marine Debris Data_ .

EXPLORE
see who is contributing to the registry.

Feedback? email: PORTAL@WESTCOASTOCEANS.ORG API ACCESS
Figure 8: West Coast Ocean Data Portal (http://portal.westcoastoceans.org)

The portal mostly contains ocean-related data, but can allow access to other services as
well, e.g. those provided by USGS. The goal is to provide simple access to those services,
serve as a one-stop shop, and advertise data and services to groups not familiar with
specific data sets.

The portal is built on an ESRI Geoportal in the background, but with an entirely
customized user interface. Each service or data set is registered at a CSW (OGC Catalog
Service), using ISO 19115 metadata records. The catalog then allows access to the data,
often through multiple formats and protocols, such as WMS, KML, JSON, zipped shape
files etc.

The customers of the portal use a variety of tools to interact with the data. The state
agencies of Oregon have a license agreement with ESRI and can use ESRI GIS products
(ArcMap with many plugins) to work with data and services. In contrast, local
governments that cannot afford expensive GIS software either use Web mapping services
provided as part of the program or a combination of low-level ESRI and open source/free
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software tools, with QGIS being the main tool of choice. University partners bring in
additional tools, as many of them do not come from the ESRI/GIS environment.

There is an application under development called the MarinePlanner. This application is
based on OpenLayers, which allows simple integration of many OGC service interfaces.
The goal of this application is to make many services available at a single point of entry,
allowing overlay of many services and data types. The planner allows a user to bookmark
a number of search results from the portal, which are then automatically imported and
visualized. In this regard, the planner works as an interactive mapping environment. The
plan is to support all standard OGC service types, such as WMS, WFS, and WCS.

7.6.2 Data & Services

The platform features several viewers that mostly work with WMS instances, operated
and maintained by a variety of partners. Currently, the portal does not use any of the
USGS services listed on the provided overview, it would be very interesting to add WFS
Geonames, NHDplus and elevation data (NED) services. In this regard, it has to be noted
that WCS services can be used directly from within ArcMap, whereas WFS services
require the installation of the ArcGIS Data Interoperability extension. Even though there
is a version of the plugin that is offered free of charge, it is a barrier that it does not come
with any of the low-level ArcMap installation packages.

7.6.3 Recommendations

In some cases, GeoJSON would be preferred as a WFS response format. This would
allow using powerful tools and libraries, such as D310, to analyze and process the data
without requiring fundamental GIS knowledge on the client side.

As a general comment, some services use numerical systems to name feature types or
offered layers or coverages. This might be the default offered by the service
implementation, but is not very useful for clients to work with. In this situation, clients
are required to issue further requests, as there is little information that can be retrieved
from sequential numbers rather than meaningful names.

7.7 NGA use of USGS Services

7.7.1 Use Case

The NGA Geolnt App Store (https://apps.nga.mil) serves as an aggregation portal for
geospatial intelligence data and services. In this, the NGA App Store is not literally an
application store, but serves as an access point to all sorts of information, such as data
served at Web service interfaces operated and maintained mainly by various government

10 D3.js is a JavaScript library for manipulating documents based on data. D3 helps you bring data to life using HTML,
SVG and CSS. D3’s emphasis on web standards gives you the full capabilities of modern browsers without tying
yourself to a proprietary framework, combining powerful visualization components and a data-driven approach to
DOM manipulation.
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organizations, ArcGIS scripts, Websites, i0S or Android applications, or any other
geospatial intelligence related resources that is of value to the user community.

GEOINT Al ——

Communication/Collabor
ation First Responder Apps Mariner Apps Aviator Apps Wildfire Apps Tropical Weather Apps!
Mapping
Navigation s
7 I\ MapCache (Android) HSIP Compass (Android) \f\/ ARViewer (Android)
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. 88 launches 686 downloads
i0S
Mobile Web
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\Web Service See more >>

Widget

GUTS (Android) Phaero (i0S)

Figure 9: NGA GEOINT App Store (http://apps.nga.mil)

The app store has entries for various USGS products, such as the national map products
or the USGS Natural Hazard Support System (NHSS).

In addition to exposing USGS products in the app store, various groups within NGA
make direct use of USGS services. Those groups include the Integrated Working Group —
Readiness, Response and Recovery (IWG-R3), basically NGA’s disaster response group;
DHS support teams within NGA; or FEMA liaison teams, e.g. with FEMA National
Response Coordination Center (NRCC!!).

7.7.2 Data & Services

Several groups within NGA make use of USGS products. Of particular interest are the
river gauge data, GeoMAC!? data, and data services usually consumed by first

11 The FEMA NRCC is a multiagency entity operating from FEMA headquarters that functions as the operational
component of the DHS NOC. The NRCC coordinates personnel and resource deployments to support disaster
operations and prioritizes interagency allocation of resources. It maintains situational awareness linkages with regional,
state, and local partners and 24 x 7 watch team. The NRCC is staffed to support daily monitoring activities with the
ability to surge in support of catastrophic events.

12 The Geospatial Multi-Agency Coordination or GeoMAC, is an internet-based mapping application originally
designed for fire managers to access online maps of current fire locations and perimeters in the United States. Using a
standard web browser, fire personnel can view this information to pinpoint the affected areas. With the growing
concern of western wildland fires in the summer of 2000, this application also became available to the public
(http://www.geomac.gov/about.shtml).
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responders. Some issues have been experienced in the past with non-matching geodetic
reference systems, such as WGS84 used by USGS vs. NAD83 used by NGA.

7.7.3 Recommendations

The apps in the NGA app store are currently maintained by NGA. It would be highly
beneficial if those apps could be maintained by USGS directly. An issue is automating
the process of registering apps. Currently, NGA is not notified if new services come
online or if existing ones get modified. One possible solution would be to modify the app
store approach in a way that it harvests metadata about USGS services directly from a
USGS catalog service.

Once again, the desire to add some sort of a notification service came up. The service
would allow users to subscribe to changes applied to services they are using or additional
services of potential relevance in their field. This would allow users to efficiently adapt to
changes rather than guessing why a reliable service is not responding anymore.
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8 General Recommendations

In summary, the following recommendations can be made to improve the user experience
with USGS Web services:

0

28

The service compliance tests have shown that many services are not fully
compliant with the OGC standard being tested, with varying relevance for service
usability. Testing compliance for older service specifications, e.g. WFS 1.1, is
often limited due to missing conformance classes in the standard and/or limited
matching between the standard, abstract test suite, and compliance tests
implementation. Given the high number of existing implementations for those
services (e.g. 239 WFS 1.1 implementations compared to 39 WES 2.0
implementations), it is recommended to rework the old standards and abstract test
suites and improve the service compliance test implementations. Switching to
WES 2.0 is an option, but often not necessary and causes other issues that
commonly accompany new software releases, in particular in distributed
environments where clients have been fine-tuned to optimize interaction with
service instances.

The compliance test suite for WFS 1.1 should be reworked to improve service-
testing experiences for service providers, possibly developing a new conformance
class. For example, Basic WFS 1.1.0.

Many service instances are not fully compliant with the service specification, but
still usable in practice. Therefore a categorization of test results should be
considered, e.g. “blocker, critical, minor”.

The naming of feature types or coverages often follows an opaque naming
convention. The same incomprehensible name is often used in the “Title” element
and no further description is provided. Thus, it is very difficult for the user to
understand what a particular data set can be used for. This is particularly true for
generic client applications, such as QGIS or ArcGIS, where feature collections
from WFS are loaded and quickly explored by reading the feature type names and
titles or descriptions. Informative names such as “BirdHabitat” makes more sense
than “cg34” and would save the user some time from running additional
DescribeFeatureType requests (which have been not much more informative in
some cases).

As more and more services are used in complex situations, it is important to use
proper namespace identifiers. Often, those identifiers change between response
types. The namespace used in a GetCapabilities response should be identical with
the one used in a GetFeature response.

The CITE website provides direct access to the latest test suites. Those tests can
be run online by simply providing the own service URL. In order to improve user
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experiences, it makes sense to run those tests before publishing a service. The
CITE website can be found at http://cite.opengeospatial.org.

Many users discover a service through the word of mouth rather than catalogs that
are consulted regularly. Therefore, it would make sense to accompany a service
with some sort of message board that informs users of planned modifications to
existing services are updated service offerings. Otherwise, many users give up
using a particular service due to changed configurations or undocumented down
times.

As there is a large variety of client applications, it would be great if experiences
regarding interaction of different versions of client applications with the service
could be provided. Many users don’t have sufficient resources to become OGC
compliant Web service experts and make the decision to drop using these services
when error messages occur. A simple “how to use this service” website would
increase the number of users.
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Annex A

Call for Participation

The call for participation is available online at Weblink!3.

13
https://portal.opengeospatial.org/files/?artifact id=58813&utm_source=emailcampaign264&utm_medium=phpList&ut

m_content=HTMLemail&utm_campaign=OGC+calls+for+participation+in+USGS+Interoperability+Assessment+Virt

ual+Exercise
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Annex B

Service Tests

The detailed reports on service tests are available online at Report 14, Report 215. It has
to be emphasized that the tests have been performed with limited resources. The goal was
to help service operators to improve their services.

14 https://portal.opengeospatial.org/files/?artifact id=59834
15 https://portal.opengeospatial.org/files/?artifact id=59835
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