Building an
Environmental
Management

Information
ystem (EMIS)

United Nation Environment Programme (UNEP)

o~
al
9,
W
N—’
)
=
=
)
S
@)
O
S
al
Ve
Y
e
O
9
O
O
=
O
=
g
>
W




Copyright © United Nations Human Settlements Programme (UN-HABITAT) 2008

All rights reserved

United Nations Human Settlements Programme (UN-HABITAT)
P.O Box 30030 00100 Nairobi GPO KENYA

Tel: 254-020-7623120 (Central Office)

www.unhabitat.org

DISCLAIMER

The designations employed and the presentation of material in this report do not imply of any opinion whatsoever on
the part of the Secretariat of the United Nations concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or regarding its economic system or degree of
development. The analysis conclusions and recommendations of this publication do not necessarily reflect the views of the
United Nations Human Settlements Programme or its Governing Council.

ACKNOWLEDGEMENTS

Principal authors: Karin Buhren, Bernd Decker

Contributors for the second edition: Luc Boerboom, Maike Christiansen, Monika Kuffer, Mike McCall, Wolfgang Qual, Jan
Tukstra, Jeroen Verplanke

Editor: Eleanor Cody

Design and layout: UNON Printshop

Printer: UNON Printshop



The SCP Source Book Series

Building an Environmental Management
Information System (EMIS)

Handbook with Toolkit



Table of Contents

About the SCP Source BOOK SEeri€sS.....uuuuoeeiiiiiiiiiiieeeeeeeeeeeeiieeeeeeen
USEI™S GUIAC. ...ttt e e e et e e e e e e e e e aareaeeeeas

Part A
Introduction and Overview

A1l Cities and the environment

A2 The role of information in planning and management ............

A3 How an Environmental Management
Information System (EMIS) supports better

Urban Management ..........cececeeseesenssecssncssnsssssancsssssssssssssssssssssans
A4 How does EMIS fit into the SCP project cycle?......ccccceeeeureecnnee
AS Specific Applications of EMIS .........ccouuiicevrcnsrnrcssnicssnnscssssscsonns
A6 How to set up an EMIS .......uuievvricvvninssnncsssnncssnsessssscsssssssnssssonss
Part B

The Guide: Building an Environmental Management

Information System (EMIS) Step by Step .....cceeceeeecnnecens

B  The Guide: Building an Environmental
Management Information System (EMIS) Step by Step..........
B1 Setting up the EMIS .......cccoiieiveiiisninssnncsssnncssnscsssssossssssssssssonss
B1.1 FInding @ place........ccocueeeiiiieiiiieiiiieeieeeeeeeee e
B1.2 Placing and engaging staff.............ccoovveveiiiiniiiinee e
B1.3 Selecting and putting in place the hardware and software ............

B1.4 Linking stakeholders, users and producers:
the Mapping Group.........ccceveeevveeenieeeireenineeenns
B1.5 Getting Information and Taking the Inventory .

B2 Creating a BasiC Map .....ccceeeicssnnccssnnesssnncssnscsssnscsssssssssssssnssssenss

B2.1 Creating a Basic Map using existing
topographical Maps.........ccecvveerieeenieeeiieenieeenns
B2.2 Updating a Basic Map with Images..................

B3 Using maps to analyse environmental issues

B3.1 Mapping Facts: Thematic Maps ...........cccoc......

B3.2 Mapping Policies: Suitability Maps and
Sensitivity Maps ......ceeevveerrieeniieeniieeeiieesieeenne

B4 Applying mapping to decision making:
Outputs through Overlaying

B4.1 Hotspots and Action Plans..........cccccecuveernnennee.
B4.2 Project design and investment at a specific site
B4.3 Site Selection ........ccoceevieeiienieniieeniceeeeeeeen
B4.4 EMIS and Urban Planning .........cccccecuveevneennee.
B4.5 Further use of the system: Using EMIS for
monitoring and evaluation ............ccceeeveereneenne

BS Promoting public information

10
10

11
14
16
19

25

26
26
28
29

32
33

38

43
45

46
47

49
51
52
54
54
55
57

57



B5.1 EXhIbIitionsS.....ccueioiiiiiniiiiiiiiiiciciciccctcecccee e 58

B5.2 The WED...c..eiiiiiiiiieece e 59
B5.3 PUDIICAIONS ...ttt 59
B6 Maintaining the EMIS 61
B6.1 Updating the information in the EMIS............ccccooiiiiniinieen, 62
B6.2 Building and maintaining skillS..........ccocceeviiiiniiiiniiiiiieeeee, 62
B6.3 Making the SyStem TOULINE ........cc.eeerveeriuieeriiieeniieenieeeneeeeeree e 63
Part C

The Toolkit: Key Steps in Building an Environmental

Management Information System (EMIS).......c.ccoocvviniiiiniiiiiiiiieee 67
List of Tools

Tool 1: Participatory Geographic Information Systems (PGIS)............. 68
Tool 2: Location for the EMIS unit........c..ccoceeniiniiiniiiiiiiicicceee 80
Tool 3: Terms of Reference for the EMIS Employees.........cc.ccceeeuveeneee. 84
Tool 4: EMIS HardWare...........cocueeviiiiiiiniiiiieicieeseceeee e 88
ToOl 5: EMIS SOftWare .......cooeiiiiiiiiiiieiiceieiceeeeeeeee e 90
Tool 6: Remote Sensing Data Sources for EMIS..............cccoooviiiiinnnn. 94
Tool 7: Setting up the Technical Support Unit.........ccceveviieenieeenneennen. 100
Tool 8: The Mapping GIroUP ......cccecveeerieeeiieeeiieeeiieeeieeesieeenieeeeree s 102
Tool 9: FINAING MAPS....ueiiiiiieiiiiiieeee et 105
Tool 10: Purchasing Maps........ccceevueeeiiiieiiieeiieeeeeeeee st 108
Tool 11: Organising Maps — Data Filing System.........cccccecvevrieerniennne. 110
Tool 12: Metadata Database..........ccceevueeriiriiiinieniienieeieeeceeeeeeeeee 119
Tool 13: The Basic Map ....c.coovvuiieiiiieiieeieeceeeeeeee e 122
Tool 14: Standard Layout...........ccoecueeeeieeiiiieeiieeeieeeee et 125
Tool 15: DigitiZing MapS .....ceevveeeriieiiie et 130
Tool 16: Standard Set of Thematic Maps........cccceevveerciieenieeenieeeieeenee, 138
Tool 17: Attribute Data ........ccccoocveiiiiiiiiiiiieceeeeeeeeeeeee e 140
Tool 18: Collecting Data in the Field...........ccccccooviiiiniiiiniiieiieceee, 144
Tool 19: Preparing Thematic Maps........ccoccvevrieeriieeniiiieniieenieeeiee e 148
Tool 20: Ranking Environmental ISSUES .........cccceeviieviiiiniieiiiecieee, 159
Tool 21: Preparing a Suitability Map........ccccevvvieiiiieniiiiiieeieeeeeeeee, 163
Tool 22: Preparing a Sensitivity Map........cccceevveeriiieniiieenieeeieeeeeeeee 165
Tool 23: Preparing a Service Delivery Map.......ccccceevviieniieeniiecieeenen. 168
Tool 24: Overlaying Maps .....ccc.eeerueeeiiieiiiieeieeeieee et 170
Tool 25: Environmental Management ............ccceevcveeriieenieeenneecnneennnne. 176
Tool 26: Monitoring the urban environment............ccccceeveveeerveeereveennnnn. 183
Tool 27: Information OUtreach .........c..ccooeeeviiiniiiiienieiieiceeeeceeee 185
TOOI 28: MAPSEIVETS. ..cuvvieeiiiieeiiieeeieeeiteeeitteesiteeeteeesseeeseseeeneseeseseeeneas 197
Tool 29: Spatial planning or decision SUPPOTt SYStEM ........ccevveeereveennnee. 200
Tool 30: Backing up the EMIS ........coooiiiiiiiieeeeee e 202
TOOI 31 TraAINING.cccuvvieeeieeeiieeeiie ettt ettt saee e reeeeaee e 205
Tool 32: A budget for EMIS .......cccoiiiiiiiieeeeeeeeeeee e 210
Reference 1: Further Reading ...........cooovevviiiiniiiiniiiiiee e 213
Reference 2: Useful Web SItes......ccceeviiriiiniiiiiiniiiienicceeceeee 216
Reference 3: Sample Maps ......c.coevviiiiiieiiiieeieeeeeeee e 217



Table of Contents of CD-ROM

What's on the EMIS CD-ROM
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" In general, the SCP Source
Books are developed based
on city experiences or are
developed as operational tools
which will then be fine-tuned,
adapted and applied in cities.
An SCP Source Book can be
process-specific (Volumes 1
- 5), topic-specific (Volume
6) or of a cross-cutting nature
(Volumes 7, 8 and 9)

MR EER, FeR RS HHEA 4RI T :

https://www.yunbaogao.cn/report/index/report?reportld=5 19402

Building an Environmental Management Information System

About the SCP Source Book Series

The SCP Source Book Series provides detailed operational guidance for the benefit
of people implementing city-level projects within the Sustainable Cities Programme.
Each volume in the Series covers either an important part of the SCP process or an
important topic which is central to urban environmental planning and management.
The volumes currently being produced (1999) include the following:

Volume 1: Preparing the SCP Environmental Profile

Volume 2: Organising and Running the City Consultation

Volume 3: Establishing and Supporting the Working Group Process
Volume 4: Formulating Issue-Specific Strategies and Action Plans
Volume 5: Institutionalising the EPM Process

Volume 6: Urban Air Quality Management Handbook

Volume 7: Building an Environmental Management Information Systems
Volume 8: Integrating Gender Responsiveness in EPM

Volume 9: Measuring Progress in EPM!

The emphasis in this Series is on relevance and realism These volumes are the product
of experience - field-level experience gained over the past eight years in SCP city
projects around the world. Precisely because it is drawn from the lessons of experience
in so many different cities, the information contained in these volumes is not city-
specific but can readily be adapted and applied to the tasks of urban environmental
planning and management (EPM) in virtually any city context.

The Sustainable Cities Programme (SCP) is a global programme of the United Nations
Centre for Human Settlements (UNCHS - Habitat) and the United Nations Environment
Programme (UNEP). It is the leading technical cooperation programme in the field
of urban environmental planning and management and is the principal activity of
the United Nations system for operationalising sustainable urban development and
thus contributing to implementation of the globally-agreed Agenda 21 and Habitat
Agenda.

Further information about the SCP Source Book Series, or about the Sustainable Cities Programme
itself, may be obtained from:

The Sustainable Cities Programme, UN-HABITAT, P.O.Box 30030, Nairobi, Kenya

Tel: 4254 - 2 - 7623 225, Fax: +254 - 2 - 7623 715, E-mail: scp@unhabitat.org

web-site: http://www.unhabitat.org/scp




