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Abstract

The National Institute for Water and Atmospheric
Research (NIWA) is New Zealand’s leading agency
providing freshwater, ocean, climate, atmosphere
and fisheries related research. Open Source software
is widely used internally, both infrastructurally and
in desktop systems.

In 2011, the New Zealand Government passed
“The Declaration on Open and Transparent Govern-
ment”. This requires central government agencies
to make taxpayer funded information freely avail-
able to the public, and encourages regional and lo-
cal government, as well as agencies such as NIWA
to comply. NIWA works closely with central and re-
gional government, utilities, NGO’s and primary in-
dustry, making information discovery and delivery
using common and open standards critical.

NIWA is using Open Source applications to meet
these open data discovery and delivery require-
ments. Open Geospatial Consortium (OGC) stan-
dards compliance ensures interoperability. Stan-
dards adopted to date include SFS (Postgis), CSW
(Geonetwork), WMS/WFS (Mapserver, Geoserver,
Openlayers, Quantum GIS, Quantum Map) and SOS
(52°N, Quantum Map). Some proprietary applica-
tions are also used. These are also OGC compliant
and fit within NIWA’s OGC based architecture. This
paper describes the role that open source software
and open standards play in NIWA’s strategies and
architecture for environmental information manage-
ment, discovery and delivery and gives implementa-
tion examples.

Keywords: environmental data, interoperability,
NIWA, OGC, open data, open source, OSGEO, web
services.

Introduction

This paper presents several examples of using Open
Source GIS related tools to manage and deliver envi-
ronmental data captured by a variety of research pro-
grammes undertaken by the National Institute for
Water and Atmospheric Research in New Zealand
(NIWA, http://www.niwa.co.nz).
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The systems are fully compliant with open in-
dustry standards developed by the Open Geospa-
tial Consortium (OGC) which are the basis of New
Zealand government standards for spatial data inter-
operability (NZGO, 2011), to comply with the recom-
mendations of the New Zealand Government’s 2011
Declaration on Open and Transparent Government:

“To support this declaration, the government as-
serts that the data and information it holds on behalf
of the public must be open, trusted and authorita-
tive, well managed, readily available, without charge
where possible, and reusable, both legally and tech-
nically. Personal and classified data and information
must be protected.

Public service and non-public service depart-
ments are directed and State Services agencies en-
couraged to commit to the release of high value pub-
lic data for re-use in accordance with the declaration
and principles.”

NIWA has therefore a responsibility to ensure the
publicly funded environmental data it holds, as well
as the results of research and analyses on these data,
are made readily available. This is being done pri-
marily using Open Source tools to implement data
(and metadata) discovery and delivery capabilities
for NIWA held data.

NIWA'’s environmental information
needs.

NIWA needs integrated and interoperable systems
to manage its various and heterogeneous environ-
mental data and information holdings, and to pro-
vide search and access facilities to enable discovery
and delivery, both internally, within its various sci-
ence centres, and externally, for clients, collaborators,
other agencies and the public.

NIWA's internal requirements

NIWA is New Zealand’s leading environmental sci-
ence provider in the aquatic, climate, atmospheric
and fisheries domains. As a New Zealand Crown
Research Institute (CRI), NIWA operates as a com-
mercial business, although the New Zealand govern-
ment is the only shareholder. Internally, NIWA is di-
vided into science centres, each focused on one of
NIWA'’s environmental science domains. Given the
highly inter-related nature of physical, chemical and
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biological data in fresh water, coastal and oceans sci-
ence, and of climate research on freshwater availabil-
ity, etc, there is within NIWA a critical need for in-
formation management, discovery and delivery sys-
tems that support all the areas of science NIWA un-
dertakes, and are not domain specific silos within the
organisation.

Virtually all environmental data has a critical
spatial component, so NIWA’s environmental data
solutions are very much spatial data soutions, hence
the significant use of OSGEO applications and tools
in NIWA (as well as other open source tools), for in-
tegrated spatial data management, discovery and de-
livery systems.

Client interoperability requirements

NIWA clients include a wide range of goverrn-
ment agencies (central, regional and local), utilities
(eg. wind and hydro power generation, electricity
transmission), industry (e.g. agriculture, irrigation).
NIWA also collaborates with international agencies
& has international obligations on behalf of New
Zealand. NIWA’s data management and delivery
systems therefore need to support a wide range of
relationships with local, national and international
agencies.

To enable data and information discovery and de-
livery services accross such a wide range of users and
clients from internal, regional, national and interna-
tional levels, a high degree of compliance with indus-
try standards across several domains is necessary.

NIWA is following the OGC and ISO standards
recommended for New Zealand Government agen-
cies, and is both internally and collaboratively de-
veloping a range of standards, tools and systems
for users and clients which provide suitably inter-
operable information discovery and delivery facili-
ties. These make use of Open Source tools and com-
ponents from the Open Source Geospatial Founda-
tion (OSGEO), but include other Open Source appli-
cations and tools, as well as some commercial appli-
cations.

Where there are no New Zealand recommended
standards for particular domains, NIWA is collab-
orating with other New Zealand agencies to adopt
or devise suitable standards, and is also develop-
ing working applications as exemplars for other New
Zealand agencies.
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NIWA's history with open source

NIWA has a long history of supporting and inter-
nal use of open source applications. In support
of their research projects, various NIWA staff have
used open source applications for some years. Also,
Linux servers have been used as web and database
servers for some time, generally being used to re-
place older UNIX servers during the 1990’s. In
the geospatial arena, given New Zealand’s loca-
tion in the world, NIWA has to contend with well
known issues relating to the 180° meridian. To
help work around these, NIWA funded the orig-
inal implementation of the ST_Shift Longitude()
Postgis  function  (http://postgis.net/docs/
manual-2.0/ST_Shift_Longitude.html), as well
as the cs2cs parameter “+lon_wrap” for Proj.4
(http://trac.osgeo.org/proj/wiki/GenParms#
lon_wrapover-LongitudeWrapping). NIWA also de-
veloped the new vector format for Generic Mapping
Tools (GMT) v5.0 (Wessel et al, 2011), along with
funding the GDAL/OGR driver for this format, en-
abling GMT to interoperate with many other open
source GIS related applications and tools. NIWA
also supports other open source tools such as GER-
RIS (Popinet, 2003), CYLC (Oliver, 2012) and has
twice been a finalist in the New Zealand Open Source
Awards.

Data management and delivery strategy

To support information needs as outlined above
NIWA has adopted a strategy for information man-
agement, discovery and delivery. Part of the strat-
egy is the support of core infrastructure components
through standardized database solutions; these can
be open source or commercial, depending on the sci-
ence and user needs. Metadata and Data are exposed
using (open or industry) standard compliant web
services where possible. NIWA's strategy for meet-
ing its spatial data interoperability needs is largely
based on OGC standards enabled by open source ap-
plications. This approach ensures the delivery sys-
tems are decoupled from the underlying data man-
agement systems (see Figure 1).

The main information infrastructure components
used at NIWA:

e Metadata Catalog (Geonetwork)
e Station Catalog (Postgis)

e Image Catalog (AtlasMD - commercial prod-
uct)
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e Spatial Layer Archive (ESRI - commercial
product)

e Taxa Catalog and Information System (Posgis)

e Timeseries databases (various bespoke, com-
mercial and open source products)

e Observation databases (Postgis)

e Marine and atmospheric data archives

(netCDEF, Postgis)

e Product Catalog (commercial and open source
products)

e Webservice solutions (Mapserver, Geoserver
and industry standard solutions)

e Publishing and Reporting System (Jasper)

e Web delivery (Openlayers and others)

Internet/
WAN/LAN

eb services

Figure 1: Internally managed data (or metadata)
from multiple data stores are provided using OGC
compliant (CSW, WES, WMS, SOS) and other web
services to the internet, enabling internal and exter-
nal consumption, via both web and desktop clients.

As one can see NIWA’s information infrastruc-
ture is based on a complex system of interacting com-
ponents, with open source and open standards solu-
tions making up a large component of that infrastruc-
ture.

Use of open source and open stan-
dards for NIWA’s environmental
information discovery and delivery

In 2011, NIWA established an Environmental Infor-
mation Centre (EIC, https://www.niwa.co.nz/our-
science/ei). This was a significant change for NIWA,
as all previous NIWA Research Centres were focused
on specific science domains. The new centre has a
mandate to work across the science domains, ful-
filling a strategic role and supporting data monitor-
ing, management and delivery capabilities through-
out NIWA, as well as working with clients and other

OSGEO Journal Volume 13

stakeholders in New Zealand’s environmental re-
search and management arena to facilitate data shar-
ing and re-use.

The EIC is supporting the use of open source tools
to achieve its goals, and in line with the freedoms
that open source provides, supporting the re-use of
the systems and standards both inside NIWA and ex-
ternally to clients and other agencies.

The following sections describe examples for
NIWA'’s various uses of open source applications and
open standards to enable this strategy.

IPY/CAML metadata catalogue

One of the first open source applications formally
used by NIWA to meet contracted requirements
for data discovery and delivery (rather than as an
in-house research tool) was Geonetwork (http://
geonetwork-opensource.org/).

NIWA undertook a research voyage to the Ross
Sea as part of the International Polar Year/Census
of Antarctic Marine Life (IPY/CAML) during 2008,
which included a requirement to make all datasets
and reports publicly available.

At this time, Land Information New Zealand
(LINZ), the government agency responsible for land
titles, geodetic and cadastral survey systems, to-
pographic information, hydrographic information,
managing Crown property and a variety of other
functions, was also establishing a metadata cata-
logue, a national catalogue for geospatial data hold-
ings (http://www.geodata.govt.nz), in conjunction
with the government agency responsible for science
funding, the Ministry of Research, Science and Tech-
nology (MORST). This was also based on an un-
derlying Geonetwork catalogue, with website de-
velopment undertaken by the local web develop-
ment company, Silverstripe, using their open source
CMS of the same name (http://www.silverstripe.
org/). NIWA chose to also contract the initial im-
plementation and hosting of its catalogue to Silver-
stripe.

A Geonetwork metadata catalogue was es-
tablished and populated to successfully pro-
vide discovery and delivery capability. This
has since been moved to sit within a more
generic web portal established to provide infor-
mation discovery and delivery facilities for NIWA
research projects, (http://www.0s2020.0rg.nz/
new-zealand-ipy-caml-project/).

One side effect of these initiatives, in line with the
increasing New Zealand Government’s support of
open data, was a workshop on metadata catalogues
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run by LINZ, using Geonetwork as the enabling tool.
This was attended by representatives from central
and regional government, universities, NIWA and
other CRI’s, utilities and private businesses, and was
a seminal influence in the ongoing development of
information discovery and delivery systems in New
Zealand.

Ocean Survey 20/20 Bay of Islands web
portal.

In 2010, NIWA undertook an extensive multidisci-
plinary survey off the north east coast of the North
Island (see Figure 2) with a particular focus on the
Bay of Islands, as part of the New Zealand Ocean
Survey 20/20 initiative.

Figure 2: Map showing the Bay of Islands survey
area, including the seabed bathymetry from shallow
inshore areas to water up to 50 metres deep.

This project included a requirement to provide
public access to the project’s data and reports, as
well as describing and documenting the survey and
its many participating agencies and staff. A web
portal was chosen as the appropriate solution, and
was developed using the following open source tools
(mostly from the OSGEO stack) enabling both server
and client capability:

e Geonetwork metadata catalogue for informa-
tion discovery and download

Postgis spatial database server

Mapserver to provide OGC WMS/WES con-
textual and data layers

Openlayers as the web map client

Silverstripe as the enabling CMS, with both:
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1. a map administration tool supporting an em-
bedded Openlayers WMS/WES client

2. a CSW client providing embedded user
friendly access to the Geonetwork metadata
catalogue.

This solution is based on a client/server architec-
ture which allows the data management and deliv-
ery (server) functionality to be separated from the
portal (client). Using OGC web services enables the
portal to display content from various independent
data repositories, including Postgis databases and
ESRI ArcServer/SDE data stores. This also enables
other agencies and users to reuse the WMS and WFS
layers in their own applications, web sites or desktop
mapping applications as desired.

Silverstripe developed an Openlayers adminis-
tration module for the open source Silverstripe CMS
for this project. This tool allows the web site ad-
ministrators to manage the web portal’s map map
pages, by creating and managing maps and map lay-
ers. Layers are assigned to maps, and are defined as
a URL for an OGC WMS or WEFS service, along with
information required to manage the map and the lay-
ers it comprises. This tool separates the roles of GIS
and web site administration. GIS staff are responsi-
ble for systems managing the spatial data and serv-
ing the map layers, and web site administrators man-
age the maps and layers within the web site. The tool
also enables re-labeling of WFS data fields for feature
queries, and integrates metadata catalogue searches
from the map, by allowing a set of keywords to be
associated with a map layer, with the ability to for
a user to request a catalogue search from the map
interface, allowing direct access to relevant reports,
datasets, map images and other documents directly
from the map interface.

Some of the datasets and samples captured dur-
ing the survey were analysed and made available as
OGC web service map layers using ESRI ArcServer.
Some 20,000 seabed photographs captured during
the survey are managed in Atlas, a commercial dig-
ital asset management tool used by NIWA as an im-
age database. NIWA, Silverstripe and the Atlas de-
velopers implemented a custom web API to provide
the Atlas images to the portal map via OpenLayers
(see Figure 3).

The Silverstripe CMS also manages web pages
describing the methods used during the survey, in-
cluding physical gear which was deployed, man-
ual sampling methods, and for analytical results, de-
scriptions of the analyses undertaken. The embed-
ded Openlayers administration tool includes a link
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to these pages, so the user can view the layer’s asso-
ciated method information directly from the Open-
layers layer menu, simply by clicking on the layer
name (see Figure 4). This provides a map-centric ap-
proach to the web portal, with users able to access a
variety of non-map content directly from the map.

———N-IVA_—— COASTAL AND MARINE DATA PORTAL
Bay of Islands Coastal Survey Project

[IYNTSIITN CONTRIEUTORS || METHODS USED  VIEW IMAGES  DATA AND REPORTS

Taihoro Nukurangi

STATION DTIS -245

o [ N O N S I -

Figure 3: A custom web service allows users to view
over 20000 seabed images from the Bay of Islands
survey by clicking on a point displayed inthe Open-
layers map.

—AHIV/A_— COASTAL AND MARINE DATA PORTAL.
Taihoro Nukurangi Bay s Coastal Survey Project

HOME___ABOUT THIS SITE __FEEDBACK_LELp
| CONTRIBUTORS | [ WETHODS USED | VIEW INAGES  DATA AND REPORTS
DTIS

DTIS is NIWA's ‘Deep Towed Imaging System'. It is a

camera system designed and built by NIWA staff in

Wellington that is being used to take pictures and videos {
of deep sea biodiversity and seafloor habitats. It has high

definition still and video cameras, and lights, strobes,
laser pointers and batteries mounted in a rectangular
fre 3

Figure 4: Clicking on the name of a layer in the
OpenLayers layer menu displays the layer method
page from the CMS, as configured in the Silver-
stripe OpenLayers administration module, provid-
ing a map-centric user interface embedded within
the CMS.

The original Silverstripe portal has since been re-
designed to support multiple projects within a sin-
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gle implementation, as well as being able to be re-
deployed as a completely new portal instance where
appropriate. This maximises the potential for re-use
of the portal as a complete spatial data discovery and
delivery system, either by adding new projects to an
existing portal, or by redeploying new instances of
the portal. It is now being used as a generic web in-
terface for NIWA research projects which require a
web presence or interface (http://www.0s2020.0rg.
nz/).

0S2020 Chatham/Challenger survey web
portal

——NIIYVA _— COASTAL AND MARINE DATA PORTAL.
Taihoro Nukurangi ~ Chatham / Challenger Project

PROJECT MAP.

Figure 5: The “species picker” allows the user to se-
lect a species, to display two separate layers, the ob-
served locations of the species as a WFS layer, on the
Chatham Rise to the east of New Zealand and the
Challenger Plateau to the west, and the modelled,
predicted species distribution, via WMS.

Another survey within the 0520/20 research pro-
gramme examined the biodiversity of the Chatham
Rise and Challenger Plateau, off the east and west
coasts of New Zealand respectively. After the sur-
vey was completed, an additional contract required
NIWA to make the data and reports available to the
public by reusing the successful Bay of Islands por-
tal. Additional biodiversity content required some
enhancements to the Silverstripe map administra-
tion tool, noteably regarding a “species picker” fa-
cility (see Figure 5) for users to select from a list
of available species, providing the ability to display
both a map layer showing where the species was ob-
served, as well as (where available) a layer show-
ing the predicted distribution. Following the clien-
t/server via web service architecture of the portal,
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the list of species is also provided via a web service,
so is driven from the server databases. This project
also required the seamless display of data across
the 180° meridian, enabled using Postgis, Mapserver
and Openlayers.

The New Zealand Marine Biosecurity
Porthole

In 2011, NIWA was approached by Biosecurity New
Zealand to create a new instance of the portal to pro-
vide access to New Zealand marine biosecurity data.
This was done (http://www.marinebiosecurity.
org.nz/), and provides an example of the easy re-
deployment and reuse of systems built using open
source tools (see Figure 6). Biosecurity survey data
was loaded into a Postgis database with Mapserver
used to deliver the data via OGC WMS and WES ser-
vices. The system uses the Silverstripe CMS, along
with both the Openlayers web mapping tool and the
Geonetwork metadata catalogue to provide marine
biosecurity data and reports to stakeholders in New
Zealand.

All databases

Species Distribution Map

Featured Datasources

NEW ZEALAND PORT BIOLOGICAL BASELINE
SURVEYS

Figure 6: The New Zealand Marine Biosecurity Port-
hole provides access to New Zealand’s marine biose-
curity data and related information for stakeholders.

NIWA Data Catalogue

NIWA'’s Environmental Information Centre has initi-
ated several new projects and has continued to main-
tain and enhance existing ones, relying heavily on
open source components, building on NIWA’s expe-
rience with the Bay of Islands portal.

The NIWA Data Catalogue (http://dc.niwa.co.
nz/niwa_dc/srv/en/main.home) was implemented
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to provide a searchable discovery facility for NIWA
staff (internally) as well as clients and other users
(externally). Based on our successful deployment of
Geonetwork for project based information discovery
and delivery systems, NIWA chose Geonetwork for
its institutional catalogue.

NIWA has developed a custom tool to facilitate
the entry of metadata records, called Postcard (see
Figure 7). This presents the metadata fields to the
user within a series of tabs, each covering a different
aspect of the metadata, including “who”, “where”,
“when”, etc, which provides a user friendly meta-
data entry tool. The tool is able to automatically fill
some fields based on the user id, and the knowledge
that NIWA is the responsible agency. All records are
saved to GeoNetwork, but are not published until
approved by the NIWA metadata curator, who is no-
tified by an email from the Postcard tool about each
new record.

Signed in as: Brent Wood Sign ot Feedback Help

—NHVA_—" \ietadata Postcard

Taihoro Nukurangi

(wnat ) (where J(when )(who )(Project )((Resources )(Access )(Review )

Title NI topic 8

— 3
eeeeee - £

Keywords

Statys (COTPIETED =

Figure 7: The NIWA postcard tool provides a user
friendly interface for metadata entry. Tabs break up
the content into subject areas, pick lists provide a
simple controlled vocabularies for appropriate fields,
The tool automatically emails NIWA’s metadata cu-
rator of each record entered. The curator then checks
the new record meets NIWA guidelines before en-
abling public access to it.

Records from NIWA's catalogue are automat-
ically and selectively harvested into other cata-
logues, including national and international cata-
logues. NIWA has been pleasantly surprised with
how often such catalogues are also using Geonet-
work, making harvesting and interoperability rela-
tively straightforward.

NIWA has adopted the Australian Marine Com-
munities Metadata Profile as the preferred profile for
its metadata. This is an ISO19115/19139 compliant
profile, based on the ANZLIC (Australia and New
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Zealand Land Information Council) profile, with
enhancements for marine metadata (AODC, 2008),
which has been supported by GeoNetwork almost
since its inception.

NIWA
browser

Environmental Information

The Environmental Information Browser (EIB) is
a web based facility (http://ei.niwa.co.nz/) en-
abling concurrent searches on several NIWA cat-
alogues and databases which deliver information
through OGC web services (see Figure 8). Users
can direct searches against specific systems, or across
several systems or datasets at once. Searches sup-
port keywords, as well as geographic and tempo-
ral constraints. The EIB is in a state of ongoing de-
velopment as further databases and new function-
ality are added. The EIB itself is a bespoke appli-
cation implemented using the open source Symfony
framework, which makes extensive use of OGC web
services to search and deliver content from the vari-
ous underlying systems. The spatial databases it ac-
cesses generally implemented using Postgis, served
as OGC WMS and WFS services via Geoserver or
MapServer. The data catalogues are GeoNetwork in-
stances searched using OGC CSW.

Given that the underlying NIWA systems ac-
cessed by EIB are providing CSW, WMS and WEFS
web services, other applications and agencies are
able to seamlessly embed content from these NIWA
systems in their own applications.

Signin' Help
—NJIWA_— Environmental Information Browser

Taihoro Nukurangi

Terms of Use

Where

Searched Services

ite
U NIWA Metadata Catalogue

ODUCTION RELEASE 27-Nov-2012 TAG:T-ElBrowse-V1.02.410

Figure 8: NIWA’s Environmental Information
Browser provides a single search facility across sev-
eral systems at once, with spatial, temporal and key-
word filters.

OSGEO Journal Volume 13

NIWA Taxonomic Information System

NIWA is developing three linked applications to pro-
vide a suite of taxonomic data capabilities for inter-
nal and external users, which together comprise the
Taxonomic Information System (TIS, https://tad.
niwa.co.nz/).

While taxonomic data are not inherently spatial
themselves, they are critical information supporting
a wide range of environmental science, which is de-
cidedly spatial in nature. NIWA in integrating these
with our spatial biodata systems, such as the web
portals described above, so the taxonomic systems
being developed and their open source components
are included here.

Open source components used for these applica-
tions include:

e PHP The main programming language for the
web interface (http://php.net/)

e The Symfony framework (http://www.

symfony-project.org/)

¢ JQuery - javascript library for web user inter-
faces (http://jquery.org/)

e Jasper Reports (http://community.
jaspersoft.com/wiki/community-wiki)

e D3 Data Driven Documents (http://d3js.
org)

o PostgreSQL database (http://www.postgresql.
org)

o Apache Webserver (http://www.apache.org)

e Apache Tomcat Java Servlet and JSP frame-
work (http://tomcat.apache.org)

e Jenkins extendable open source continuous in-
tegration server (http://jenkins-ci.org)

e Apache Ant build scripting language (http:
//ant .apache.org)

e Suse Linux Enterprise Server (SLES 11) Linux
Platform (https://www.suse.com/

e Apache Subversion source code revision con-
trol (http://subversion.apache.org)

o Firefox browser & Firebug (http://www.
mozilla.org)
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Taxonomic Reference System

Quality taxonomic information is critical to support
NIWA'’s biodiversity, biosecurity and fisheries re-
search, as well as the National Invertebrate Collec-
tion (NIC), New Zealand’s primary museum collec-
tion of aquatic invertebrates. The Taxonomic Ref-
erence System (TRS) provides NIWA'’s link to the
New Zealand Organism Register (NZOR), the na-
tional taxonomic reference database. TRS stores a
subset of the NZOR content, those taxa relevant to
NIWA, as an institutional reference dataset for staff.
For taxa where NIWA is the national authority, TRS
will provide authoritative taxa data to NZOR. TRS is
implemented on a Postgres database.

Given the maritime and international nature of
much of NIWA'’s biodata, the World Register of Ma-
rine Species (WoRMS, http://www.marinespecies.
org/about . php) is also a valuable reference for staff,
and TRS provides direct access to the WoRMS tax-
onomic hierarchy as well as NZOR, and the local
NIWA version. (see Figure 9).

s [ECET wows

Hoplostethus atlanticus Q

o Hoplostethus atlanticus Collett, 1889

Figure 9: The NIWA Taxonomic Reference System
(TRS) provides direct access to taxonomic infor-
mation from NIWA'’s internal taxonomic database,
as well as the New Zealand Organisms Register
(NZOR) and the World Register of Marine Species
(WoRMS).

Taxonomic Attribute Database

TAD, the Taxonomic Attribute Database, is a Post-
gres database storing taxon traits (attributes) which
are associated with a TRS taxon via the TRS taxon
ID. These traits include text, photographs, dates, etc.
and often comprise the contents of various fields
used for producing taxon based fact sheets or ID
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guides (see Figure 10). As with the Bay of Islands
web portal, images are stored in the Atlas digital as-
set management application, and retrieved using a
web service, the TAD record stores the Atlas image
key.

——NIVA_—" 155 onomic Information System

Taihoro Nukurangi

Home TaxaSearch AttributesEditor NZOR About

Figure 10: The Taxonomic Attribute Database (TAD)
stores taxon trait information (such as text describing
the biosecurity risk) for taxa recorded in TRS, and has
a web based interface to manage and edit the content,

which is accessible to authorised users both within
NIWA and externally.

Publishing and Reporting System

The Publishing and Reporting System (PRS) man-
ages templates describing the layout of such doc-
uments. It uses the open source version of Jasper
Reports to create PDF or HTML documents from
content stored in TRS or TAD, arranged according
to the selected template in PRS. Several documents
(templates) are described in PRS, with data in TRS/-
TAD, including a New Zealand freshwater pests
guide, a national freshwater fish atlas and an otolith
guide (used for prey identification in fish, bird and
marine mammal stomach contents, and to identify
fish food species from middens in archeological re-
search). Users can select a single species or list of
species to include in the specified report (see Figure
11).
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Alternanthera philoxeroides mar) srisen, —HYA—

Taihoro Nukurangi

Alligator weed

D features
Sprawling emergent perennial herb. Leaves are
bright green, waxy, and elliptical. They are
between 5-10 cm long, up to 2 cm wide, and
arranged in opposite pairs an the stem. The white
flower looks like a small clover flower and is at the
end of a longish stalk. Stems are thick, soft, and
hollow, often with a reddish tinge.

Similar species
Two native Alternanthera species nahui (A. nahui)
and lesser joyweed (4. denticulata), Senegal tea
(Bymnacoronis spilanthoides), and primrose
willow (Ludwigia peplaides). The native
Alternanthera species are smaller, with the
flowers lacking stalks and located at the base of
paired leaves. Senegal tea has serrated and wavy
leaf margins. Primrose willow has alternate
leaves.

Dispersal Mechanisms

is vegetative by the f 2 .
p or stem ion. The the edge of o waterbody, plant shewing leaf arrangement and
floating fringe of marginal mats is also readily white clover-like flowers, and the wigorous roat system [P. Champion)
fragmented and dispersed. Seed setis unknawnin .
Hew Zealand. )

Lealc Ne
ralised, often locally
abundant, first record fram Northern
Wairoa River in 1906.
referred/known habitats
till and slow flowing water bodies,
ficaded pasture and cropping land
and urban lawns.

Biosecurity Status Biosecurity Risk

Unwanted Organism, National Pest Plant Accord, Regional Pest  Currently our worst sprawling emergent weed, affecting arable

Management Strategy: BOP, MWT, WKO, AUK, WGN. and pastoral land in addition to aquatic habitats. & major weed
in many temperate countries.

Figure 11: The NIWA Publishing and Reporting Sys-
tem generates documents such as this fact sheet for a
freshwater pest species, with content retrieved from
TRS and TAD, and the layout determined by a tem-
plate.

NIWA Environmental Observation and
Monitoring System

The NIWA Environmental Observation and Monitor-
ing System (NEMO) is an attribute/value database
implemented using Postgres. The generic database
structure supporting NEMO is capable of storing and
managing virtually any measurement or observation
data, and several datasets that used to be managed
independently have now been migrated to NEMO.

As NEMO has a variety of OGC web services
already implemented on the underlying database,
these services are available ready for use on any
dataset added to NEMO.

To facilitate the loading of datasets into NEMO,
NIWA has developed the NIWA Observations In-
gestion System (NOIS) — a flexible framework for
ingesting various types of observations from data
providers, through web services.

OSGEO Journal Volume 13

NIWA Quantum Map

NIWA Quantum Map (see Figure 12) is a customised
version of Quantum GIS provided by NIWA (http:
//www.niwa.co.nz/software/quantum-map), devel-
oped under contract by Sourcepole AG in Switzer-
land. Quantum Map has some custom functionality
added to simplify access to data provided by OGC
web services, and some of the more powerful Quan-
tum GIS analytical capabilities have been removed,
to provide a simpler mapping tool for users to access
data provided by OGC web services by NIWA and
other agencies.
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Figure 12: NIWA Quantum Map, showing a project
with OGC WMS and WFS layers from NIWA’s Ocean
Survey 20/20 portal, as well as from other datasets
and OGC services. The NIWA web data tool is
shown in the foreground, listing WEFS layers avail-
able from the Wellington City Council (WCC). These
layers can be added to a user’s “favourites” list,
added to the map, or downloaded and cached lo-
cally.

The main NIWA tool provided in Quantum Map
is an enhanced OGC client. This is able to re-
trieve a list of WMS and WES service providers on
the NIWA web site (http://www.niwa.co.nz/ei/
feeds/report) and to open the map layers from
these sources. It is also able to cache these layers
(both WMS and WES) locally for offline use.

Given NIWA’s decision to use OGC web ser-
vices for environmental data delivery and discovery,
Quantum Map is an important part of the NIWA
strategy for open data access. Having such a tool
freely available means that by simply providing an
OGC WMS or WES service on a dataset, NIWA is en-
abling access for anyone using this client application
(or any other OGC client). Developing web portals
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for every dataset is no longer necessary for users to
discover, access and visualise NIWA spatial data. As
can be seen at the above URL, not just NIWA datasets
are listed and available for use with Quantum Map.
Central and local government agencies, private busi-
nesses and other research agencies also provide map
layers via OGC web services, and are readily avail-
able for Quantum map users.

An important subset of NIWA’s environmental
data includes time series data, from both climate
and hydrometric stations, managed in NIWA'’s na-
tional climate and hydrometric databases respec-
tively. During 2013 NIWA is developing OGC SOS
(Sensor and Observation Service) web services for
these databases, and will be providing SOS clients
for these in Quantum Map. NIWA is discussing the
best approach for delivering such time series data
with stakeholders and interested parties, with the
likely approach being a combination of WFS for dis-
covery and SOS for delivery, much as described at
FOSS4G2010 (Hollmann et al. 2010).

NIWA is also looking at the CSW support avail-
able for QGIS, and adapting this to enable Quantum
Map to directly access NIWA’s institutional Geonet-
work catalogue, and the OGC web services described
there.

NIWA hopes that improved plugin support pro-
vided in future Quantum GIS will enable the various
NIWA tools from Quantum Map can also be made
available as QGIS plugins, so that Quantum Map be-
comes simply a version of QGIS with preloaded plu-
gins, supporting all the platforms that QGIS does.

Discussion

Much as described in the US Department of De-
fence’s guidelines on the use of Open Source soft-
ware, adapted below from (Scott et al, 2011), NIWA
has found several advantages in using FOSS soft-
ware for open standards compliant systems enabling
data and metadata interoperability with clients, col-
laborators and stakeholders, including:

e Increased Agility/Flexibility: NIWA has full
access to source code, in-house developers can
work with the developer community to adapt
existing tools to better meet NIWA needs, gen-
erally within the normal development process
with no forking or bespoke systems required.
Open source applications can be adapted to
make use of common infrastructural facilities
in NIWA, and therefore a more efficient imple-
mentation is achieved, much like an optimised

OSGEO Journal Volume 13

institutional software suite. Support is avail-
able directly from the core development team,
enabling rapid response times for bug fixes and
enhancements.

e Less risk, better planning. Open source soft-
ware projects generally maintain a public web
site listing bugs, problems, requested enhance-
ments, etc, as well as the fixes. Perusing such
sites provides a wealth of detail regarding any
problems, as well as the response times to solve
issues etc. This sort of information is often im-
possible to find for commercial software.

e Faster delivery: Because developers only need
to focus on changes to, and integration of, exist-
ing software capabilities they can significantly
reduce the time to delivery for new capabilities.

o Increased Innovation: With access to source
code for existing capabilities, developers and
contractors can focus on innovation and the
new requirements that are not yet met by
the existingsource code capabilities, working
within a community of existing developers and
sharing both information.

Conclusion

NIWA has had a long and successful involvement
with open source software, Recent New Zealand
government Open Data initiatives support NIWA’s
goal to make data more accessible to clients, stake-
holders and the public and other interested parties.
NIWA has made a significant commitment to deliv-
ering open data, via open standards, implemented
using robust open source applications.

NIWA’s experiences using open source applica-
tions as research tools, and to provide environmen-
tal information management, discovery and deliv-
ery capability for institutional, national and interna-
tional systems have been overwhelmingly positive.
The wide support that exists for OGC standards in
both the open source and proprietary GIS spaces has
meant that a high level of interoperability exists for
users of tools from both camps, enabling common
frameworks despite different underlying tools.
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