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Technical Report CS-2017-07 e How can a working group form around a topic or area
with the idea of sharing and expanding knowledge?
Abstract—The United Nations through the United Nations ] ) ] )

University International Network on Water, Environment and This paper provides an overview of a set of projects
Health (UNU-INWEH) has embarked on a number of projects  developed by the Computer Systems Group at the University of
related to the environment and supported by freely availabé data ~ Waterloo (UWCSG) in partnership with the Centre for Com-
akin to open data. These projects all use a common knowledge munity Mapping (COMAP) to address these problems. The
platform called Knowledge Integration and Management Unied  projects were initiated and supported by the United Nations

Nations University (KIM-UNU) developed by the University of  ypjversity International Network on Water, Environmentan
Waterloo Computer Systems Group (UWCSG) and the Centre Health (UNU-INWEH).

for Community Mapping COMAP). This paper describes the
platform and its use in these specific projects on internatinal
water (IW:Science), sustainable land management (KM:Langl II. FUNCTIONS AND TOOLS

and safe water provisioning (HydroSanitas). The questions in Section | lead to a a number of technical

Keywords—United Nations, environment, knowledge manage- solutions and tools that are described next.
ment, open data

A. Different Document Formats

.- INTRODUCTION Most documents produced over the last two decades have

The United Nations has a wide variety of research and?@€n created in an electronic format such as portable dattume
development projects related to the environment across tH@rmat (pdf), Microsoft word, plain text or Hypertext Manau
globe. They also provide information systems to encouragé@nguage (html). Older paper documents can be scanned and
best practices with respect to our natural environments@he converted through optical character recognition (OCR) to a
studies and information systems provide an abundance épachine-readable version. It would be convenient if allhsuc
very valuable data and other information that is publisheqlocuments could be rendered into a common format for later
in many different forms ranging from paper documents toindexing and searching as described in Section II-B.

various electronic formats. Of course like most studies¢he Most document types have a conversion command or tools
documents, whether paper or electronic, are distributetl any, convert a document in a specific format into html. Therefor
stored in many different locations. one decision was to use html as a common underlying format

Ideally all the information about all such projects, past,While retaining the document in its original form. Another
present and future should be collected under one “electroni@PProach can use IFilters [1]. IFilters are a Microsoft jrug
roof or warehouse,” so that the information is easily adtéss which can take documents in many dn‘ferent formats and parse
and can be used to direct future research and provide advi@ch word so that the document can be indexed.
to various groups around the globe. Such an organization of
the research results raises many issues including: B. Indexing and Searching

With documents now in a common format they can be
easily indexed and searched for single words and phrasas usi
many different indexing and searching technologies. Hanev
there are still a number of issues to be addressed.

e How can the different document formats be handled?

e How can this information be made available to the
widest possible community of scientists and policy
makers or even the general public?

Documents also have associated metadata such as that
e How can one find all the studies related to a topic ordefined in the Dublin Core [2]. Searches could include indexe
geographic area? words and phrases, and metadata.

e How can one search all the studies about a scientific Each document is likely to be connected with one or
or geographic area for specific knowledge? more locations on the planet. Possible locations couldeela



to items such as the subject matter (a study of the Mekong The document management system stores the documents
Delta), the author(s) of the document or places mentioned iand the metadata in a relational database, where each dotume
the document. Hence each document could be geo-coded iras a unique identifier. The documents can be stored as binary
multiple ways, so that the document is associated with one darge objects (BLOb) [4]. The index is stored separatelyhwit
more points or polygons, where a polygon would represent athe document identifier and the offset of the indexed word
area rather than a single location. A document could then beecorded for each document.
located by phrases and by indicating a location on the globe.
course geo-coding is another form of metadata for a document
and can be added to the search. In the systems described in
this paper we have chosen to associate the document with a The functionality and data structures described in Sedtion
representative single point related to the subject matter. have been assembled to support several projects for thedJnit
Since research is ongoing, there will be new informationNat'ons through UNU-INWEH. These projects are described in

added to the warehouse over time. Hence the search must jg'fs section. The description for each project has beerirudsia

only find documents by phrase and location, but also over.tim rom the UNU-INWEH site [3].
A search today may identify some documents, but the search

tomorrow may produce new results. These new results should. IW Science

be marked so that the user knows new information has been
added to the search results.

Ill. PROJECTS

The theme of the IW:Science project is “Enhancing the
Use of Science in International Waters Projects to Improve
Project Results.” This subject was explored and led to The
IW:Science Synthesis Report “Science-Policy Bridges Over

The research reports and other information from the Unitedroubled Waters Making Science Deliver Greater Impacts in
Nations are freely available much like open data [3]. OperShared Water Systems,” which was launched at the GEF IW
data is based on the concept that certain data should bg fregbcience Conference in September 2012 and is available.at [6]
available to everyone to use and republish as they wishpwith
restrictions from copyright, patents or other mechanisis o
control. However, republishing does imply citing the onigji
source not only to give credit but to ensure that the data h
not been modified or results misrepresented.

C. Accessing the Data

Through project partners and volunteer scientists the
IW:Science Project’s purpose is to enhance through knowl-
edge integration and information sharing the use of science
3% the International Waters (IW) projects of the Global Envi

ronment Facility (GEF) [7]. The project will help strengthe

However, in contrast to true open data the United Nationgriority setting, knowledge sharing, and results-basdédptive
does put some general conditions on use. The United Nationmsanagement in current and future projects. The results are:
needs to have knowledge about who is accessing the data and ] ) ) )
for what use. This information will allow the UN to determine ~ ®  The first ever synopsis of the science behind the

the effectiveness of its research funding and possibly eher IW portfolio of projects to date according to trans-
to concentrate its future efforts. Thus, everyone accgsbia boundary IW system types; river basins, lakes, ground-
“open data” needs to make an official request for information water, the coastal zone and land-based pollution, and
and be appropriately authorized. large marine ecosystems and the open ocean.

. . e A systematic analysis of the IW portfolio and inte-
D. Forming a Werking Group grating knowledge from the wider scientific commu-

Research groups can form around document sets or areas nity with regards to critical emerging science issues,
of interest to share or expand knowledge on environmental gpph::atlon c:f sc:jence forf a_ldg_ptl\{e m?nagementt ?Vr\'/d
concerns. These groups can be viewed as a social network with evelopment and use ot indicators 1o suppor

a specific topic of collaboration in mind. With such groups th projects.
level of expertise and knowledge required is quite high. e The creation of the IW:Science knowledge manage-
There must be a process in place that provides each partic- ment system, a fully integrated database of IW docu-
ipant with a userid and password. In exchange for this entry ments and a suite of learning network and communica-
ticket, each contributor must provide identification infation tion tools. This powerful tool made the synopsis and
and quantify his/her background so that the entire group is analysis process of about 5,500 documents possible
aware of all members of the group and has a way to assess while capturing new knowledge and review insights of
all contributions that are published. This type of struetis the scientific working groups. The IW:Science KMS
called a mediated social network as it is managed on behalf is powered by the KIM-UNU platform technologies

of the group and provides a measure of review and control. described in Section IlI-D.

E. Content Management B. KM:Land

What type of data structure supports the storage and A major barrier to Sustainable Land Management (SLM) in
retrieval of content? There will be documents of varyingdrylands is the lack of knowledge management for mitigating
sizes ranging from a brief statement about a best-praatice iland degradation. Knowledge Management includes informa-
producing clean water in an area of the world to a large multition management and dissemination, as well as knowledge
volume report on reclaiming deserts. enhancement and capacity building for adaptive management



The GEF-funded KM:Land project [8] aims to lay the foun- water. Web-based information and communications technolo
dations for a comprehensive system to track progress aitress gies have the potential to foster new ways of understanding
GEF Land Degradation Focal Area. This project is executed byhe problems of water supply while meeting these challenges

UNU-INWEH in collaboration with the implementing agency with appropriate treatment solutions.

UNDP using KIM-UNU described in Section IlI-D.

Information will be consolidated in a knowledge portal that

KM:Land is the first of a three-phase project, initiated in will document proven approaches to protecting and treating
2007, to support the enhancement of knowledge managemetitinking/waste water that are appropriate to the type okwat

principles in the GEF Land Degradation Focal Area.

resource, the physical environment and the social, ecanomi

and cultural contexts of the users.

KM:Land was designed to address the knowledge man-
agement gaps in the GEF LD Focal Area by providing the
scientific-technical basis for selecting indicators to destrate
the benefits, impacts and best practices of SLM projectseén th  ®
GEF portfolio and through the creation of an online Learning
Network.

The objectives of the KM:Land project are:

e To develop global and project-level indicators that
demonstrate global environmental and livelihood-
related impacts derived from actions on combating
land degradation.

e To develop a framework for knowledge management
and capacity building for SLM through the develop-
ment of a KM:Land Learning Network .

e To define a process for establishing a monitoring and
evaluation system that supports results-based manage-
ment for SLM projects.

The Knowledge from Land (KM:Land) Learning Network .
aims to bring together Sustainable Land Management (SLM)
experts and practitioners to share experiences and connect
with colleagues worldwide on land degradation issues. #\t it
core, it contains a well-established knowledge databasehwh
provides users with a common repository in which to see
and access the wealth of scientific information that exists e
on SLM and land degradation issues. Users are encouraged
to enhance this knowledge database continually through the
own contributions. The database is searchable to faeilita
identification, extraction and synthesis of scientific kirexfge.

Knowledge from Land also provides online interactive
tools to facilitate discussions, and the sharing, creatiod
collaboration of work by individuals and groups. Users can
participate in groups and discussion forums and can calideo
on wiki documents in the Communities of Practice.

The Knowledge from Land Learning Network is open
to the public. However, a contributor to the database or a
participant in the Communities of Practice must register as

a user of the Learning Network. R

C. HydroSanitas

An interactive knowledge portal of safe water provisioning
for rural, remote and otherwise marginalized communities
around the world. HydroSanitas [9] is powered by KIM-UNU.
One of the most critical challenges facing the world today is
ensuring an adequate supply of high quality drinking water
despite rapid population growth and environmental change.
This problem is especially acute in remote communities that
do not have the financial, human and infrastructure ressurce
to deal with the problems of providing good quality drinking

The

The outcomes of the HydroSanitas Project are:

A dynamic and interactive novel information portal
where stakeholders can interact and share ideas.

Opportunities to showcase technologies and methods
for protecting and treating drinking water at demon-
stration sites.

Practical knowledge to direct next-generation research
and development and support local decision-making.

innovations include:

Building upon novel mobile and web-based communi-
cations to provide a practical and desperately needed
example of how to leap-frog traditional information
dissemination approaches and harness social network-
ing for applied decision making, gap analysis and
market assessment within the water sector.

Developing tacit knowledge capture and multi-format
information search capacity that can be applied to
many different resource sectors.

Developing a co-ordination mechanism for a frag-
mented resource sector.

Providing social context for appropriate and sustain-
able drinking water solutions, especially in rural, re-
mote and developing communities.

Developing new IT methods to extract information
from social media, explicitly recognizing the impor-

tance of social media not only as a communication
tool, but as a data collection tool.

Building upon existing water treatment technologies
that have been demonstrated to be suitable for these
communities and developing technologies to enhance
water quality.

The key deliverables are:

Decision support for appropriate, sustainable solu-
tions.

Enhanced knowledge portal that will include next
generation dynamic and participatory synthesis and a
knowledge sharing platform.

New knowledge-mining techniques for appropriate
water provisioning and protection, best practices and
related resources.

Enhanced participatory approaches and tools.

Access to advanced methods and tools.



e Advanced strategies for analyzing the vulnerability science information across the entire portfolio at thekclic
and risk of water systems. of a button, comment on documents and provide answers to

e This tool is designed to overcome the fragmentationsmence-specmc questions that are fed back into the system

that exists in the water sector in order to: The Knowledge Management System (KMS) based on
1) transfer knowledge to communities for en- KIM-UNU and developed for IW:Science, KM:Land and Hy-
hanced decisionmaking around providing droSanitas has been noted as a useful and versatile KM and
their members with safe water: learning system for other multi-country or regional iniies.
2) provide technology developers, researcherslt has already been re-applied by the GEF Scientific and
consultants and practitioners with grass root Technical Advisory Panel to investigate GEF intervention i
knowledge of, and social and cultural con- 9lobal hypoxia hot spots for large marine ecosystem areas

text for, the needs, gaps and opportunitiesglobally [11]. In addition, various stages of trial systear
which exist in providing safe drinking water discussions for the replication of the KMS approach and-soft

for rural, remote and otherwise marginalised Ware for other bodies of information are underway including
communities around the world. the Lake Victoria Basin Commission (KMS implementation
between Kenya, Uganda, Tanzania, Rwanda and Burundi).

D. KIM-UNU The KIM-UNU platform is developed using Web Infor-
matics Development Environment (WIDE) toolkit and tech-
nologies [12] created by UWCSG. The systems do not require
programming or IT management skills to run and manage

University of Waterloo Computer Systems Group and the Cen?ﬁr?r%rfhegogtrse gﬁgioﬁggé;rnﬁltso?vﬁifﬁ ;cr)]r S;%gggﬁmrlgr{g%usge
ter for Community Mapping as a powerful and user-friendlyCan co%wtribute P y 9

Knowledge Management System (KMS). The platform has
been developed in recognition that often there is a wealth of
knowledge and information, representing a significant stve

ment of development funds and project implementation which The United Nations through its many agencies has col-
is not readily accessible, let alone capable of integration  lected a large amount of “open data” over the decades. Of

Th tenti iiv located vi hinterf The course this process has not stopped and in fact it is accel-
€ content|s easily located via a search Intertace. re Ierating, as we attempt to understand more of the surrounding
also a suite of communication and interaction tools all@win

. . . environment and how it can be sustained. This paper describe
users to view, comment and access information as a gro

in eith i hared collaborati K me specific applications to environmental problems atoun
In €either real-imé or as a shareéd collaboraliveé WOrkSpacyq yoriq relating to international waters, sustainabledla
Integration of this learning network with the relationatalsase

fint i des the tools for th i d ot management and safe water provisioning. As well as pre-
or information provides the 100lS Tor the capture ana slerag gqning these three issues, the paper describes the underly
of information input by users. This results in the continsiou

. o o information technology that is used to manage the data and
improvement of document classification, resulting in bette yoiy e yajue from it in addressing serious global environtak
refined searches for the next user, as well as the capture

newly created and/or tacit knowledge. B oblems.

KIM-UNU [10], Knowledge Integration and Management
United Nations University is the name of the technology
platform developed for UNU-INWEH in partnership with the

IV. CONCLUSIONS
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