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sources together with recommendations of experts, and as such is maintained truly of
consensus standards.

SOMER also aspires to present an in-depth analysis of the results from above sources
and bring to the fore the important trends, issues and future scenarios that concern
ROPME Sea Area (RSA). It is envisaged that SOMER caters to a large target
audience, beginning from Decision Makers down to mundane researchers. So,
SOMER is structured to evolve as a basic reference material for a large class of
individuals and institutions that have stake in the marine environment and whose
collective actions, based on the knowledge drawn from SOMER, should enable
sustainable development of this Regional Sea.

Outputs

SOMER will be brought out in both digital form as well as a printed document.
Following are the principal products of SOMER process:

Hardcopy publication of detailed “State of the Marine Environment Report”
Hardcopy publication of “Summary” of the SOMER

Digital copy publication of Summary and detailed SOMER on CD media
Web dissemination via ROPME website

Further, it will be attempted to bring out several spin off products from the exercise in
the form of bulletins, case studies, success stories, guidelines, brochures and such
other material to enhance the awareness in the Region as well as penetrate all rungs
of the society that are required to be addressed.

Objectives and Scope of SOMER

The assessment of the Regional State of the Marine Environment, as highlighted in
the Convention and in several Council Meetings, can be a reliable, scientifically
credible and informative tool for integrated environmental management in the
Region. The specific objectives are as follows:

e To assess and document the current state of the marine environment of the RSA,
giving due attention to recent changes in the environmental conditions and the
impacts of human activities on the marine environment and coastal areas

e To identify current regional concerns and emerging issues which present major
challenges

e To suggest Regional strategies, policy alternatives and priority actions
commensurate with these concerns and issues to enable Governments and
decision makers to meet these challenges at the national level, as well as in
Regional and global contexts



ll. Guidance for Preparing the National Report on the
State of the Marine Environment

The national reports of Member States are to be prepared using the methods of
integrated environmental assessment. While doing so, broad references can be
drawn from the formats for data collection provided in this document. A meticulous
planning exercise needs to be done by the focal points responsible for the
preparation of these reports and a campaign to compile the data and information
needs to be launched. The Member States may constitute working groups to
analyse the information and make comprehensive assessments, which can
collectively contribute to the preparation of SOMER. One continued aspiration in the
Region has been to harmonize the process of preparation of National reports on the
state of the marine environment and SOMER with the GEO of UNEP, which has
been agreed to be broad based and enough focused towards supporting sustainable
development of the environment. Recognizing this aspect, the concept of DPSIR
(Driver, Pressure, State, Impact and Response), as one key component of the
integrated environmental assessment, is considered an important alignment to the
process of preparation of SOMER and the National Reports. Therefore, these
Guidelines provide a brief canvas of the concept of DPSIR and urge the ROPME
Member States to derive from the same during the preparation of national reports.
Further, it is also essential while preparing the national reports to look at all the
elements, including inter-linkage amongst DPSIR elements, opportunities and
challenges, emerging issues, future scenarios and policy options, considering the
past, present and future across various disciplines.

An analytical approach to human-environment interaction
The integrated environmental assessment of RSA needs to consider the conceptual

framework of human-environment interaction, involving a detailed analysis of DPSIR
concepts as schematically described below:
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The UNEP Human - Environment Interaction analytical approach: - built on the Driver, Pressure, State, Impact and response
(DPSIR) framework, the Millennium Ecosystem Assessment (MA) Conceptual Framework and vulnerability considerations.
It is multi-scalable and indicates generic cause and effect relations within and among:

o DRIVERS: The drivers are sometimes referred to as indirect or underlying drivers or driving forces and refer to
fundamental processes in society, which drives activities having a direct impact on the environment.

o PRESSURES: The pressure is sometimes referred to as direct drivers as in the MA framework. It includes in this case the
social and economic sectors of society (also sometimes considered as Drivers). Human interventions may be directed
towards causing a desired environmental change and may be subject to feedbacks in terms of environmental change, or could
be an intentional or un-intentional by-products of other human activities (i.e. pollution).

o STATE: Environmental state also include trends, often referred to as environmental change, which could be both naturally
and human induced. One form of change, such as climate change, (referred to as a direct driver in the MA framework) may
lead to other forms of change such as biodiversity loss (a secondary effect of climate gas emissions).

¢ IMPACTS: Environmental change may positively or negatively influence human well-being (as reflected in international
goals and targets) through changes in ecological services and environmental stress. Vulnerability to change varies between
groups of people depending on their geographic, economic and social location, exposure to change and capacity to mitigate
or adapt to change Human well-being, vulnerability and coping capacity is dependent on access to social and economic
goods and services and exposure to social and economic stress.

o RESPONSES: Responses (interventions in the MA Framework) consist of elements among the drivers, pressures and
impacts which may be used for managing society in order to alter the human — environment interactions. Drivers, pressures
and impacts that can be altered by a decision maker at a given scale is referred to as endogenous factors, while those that
can’t are referred to as exogenous factors. Responses are at different levels, for example, environmental laws and
institutions at national level, and multilateral environmental agreements and institutions at regional and international levels.
Responses address issues of vulnerability of both people and the environment, and provide opportunities for enhancing
human well-being.




DPSIR in the context of coastal and marine environment

The DPSIR in the context of coastal and marine environment, and biodiversity is not
much different from the generic concept explained above. However, the expression
of the components of DPSIR in the coastal marine environment could be highly
pronounced at times, owing to the dynamic nature of the marine environment. A
collection of data and information on lines of DPSIR is suggested in format 4.2.
While this format should act in many ways as the primary source for integrated
assessment, it is required to study the coastal and marine environment and
biodiversity in a focused manner to make the synthesis specific to the marine
environment. Further, a descriptive basis to identify and quantify the indicators, to
enable such an exercise, is given below including the relevant examples. While care
is to be taken to compile the information in the formats provided earlier, the following
matrix of parameters as shown in the Table below can be used to synthesize
information and knowledge.
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The importance of integrated analysis of environmental trends and policies has been
highlighted by UNEP in its documentation on GEO methodology to prepare the
status of environment and a summary of that articulation is attached herewith as
Annex i for reference. As a cross reference and further reading material, the NIEAR
Guidelines for Africa on PSIR framework has also been given as an attachment to
this document in Annex Il. Further, the approved ‘GEQ Data-Indicators Matrix’ is
provided as Annex lll to this document as a reference for facilitating global outlook in
the context of the indicator matrix derived for ROPME Region. A useful glossary of
terms used in GEO, as given in http://www.unep.org/geo/geo3/english/604.htm may
be useful as cross reference in preparing National Report.

Process of reportage and responsibilities

The process of reportage and responsibilities within each Member State needs to be
meticulously charted since the preparation of Nationa! Report could become an
exercise of coordination of many elements over time. Following is the suggested
methodology to accomplish this task.

e Preparation of a comprehensive list of institutions and experts who bear potential
to contribute to the process of preparation of national report
Distribution of ROPME SOMER Guidelines to the potential list

e Conduct of ROPME workshop to train the Naticnal contributors on the
Guidelines, formats of data collection, DPSIR connectivity, etc.

e Collection and compilation of the information from contributors and preparation of
the draft National Report and review by NFP and ROPME

e Review of the draft National Report by NFP and ROPME

o Finalization of the National Report, publication, distribution and submission to
ROPME for incorporation into SOMER

Process of preparation of ROPME SOMER

In order to maintain consensus amongst the Member States on the information
published in SOMER and also in order to authenticate the interpretations, the
process will have to be as consultative and participatory as possible. Following is
the suggested methodology to accomplish this task.

e Receiving inputs in formats and the finalized National Reports at ROPME
Analysis of information and preparation of draft SOMER by a Regional working
group of experts
Regional Consultative Meeting to review the SOMER
Finalization of ROPME SOMER, publication and distribution



Outline of Content/Chapters of SOMER

Chapter

Title

Content

Table of Contents

Foreword

Acknowledgements

Executive Summary

Abbreviations and Acronyms

Short explanation of the abbreviations and acronyms

List of Tables and Figures

Annotated guide to the tables and figures in the document

1 Introduction o  Background
o  Brief description of the chapters of SOMER
e Overview of the setting of the RSA
e Methodology of environmental assessment
e Target groups identified by the report
e Key focus areas of SOMER
2 Socio-economic interface in The development of key environmental drivers and pressures
RSA in the RSA. Features and issues related to:
o Demography
o Human development
o Economic development
e Consumption
o Others
3 State and trends in the Environmental characteristics, land-sea interaction
marine environment Marine resources
Environmental degradation, episodic events and
major disasters
4 Inter-linkages e Integrated analysis of environmental trends for each
priority environmental issue in the context of DPSIR,
including intra and inter-linkages within and between
environmental change and human dimension.
5 Challenges and opportunities e Environmental vulnerability
e  National, Regional and Global responses
s  Science and technology
o  Capacity building
e Environmental Governance
e Others

10




Emerging issues

Environmental

Institutional

Governance and Protocol related
Others

Future outlook of RSA

Cross cutting aspects of drivers and environmental
issues and the need for scenarios
Scenarios

Policy options for RSA

Policy landscape
Analysis of existing Regional and National policy
goals and targets

Linkages with WSSD, MDGs, Agenda 21, etc

Strategies and action plans at national and Regional

levels

Emerging policy trends

Key policy messages and options, key actions and
means of implementation

Identification of specific targets

References

11

|



IV. Detailed
Data/information to Generate National Inputs for the
Preparation of SOMER

Description  of

Minimum

Required

It is required that only quality assured datal/information be used for the preparation of
the National Reports.

Chapter

Format

o Chapter title e Bar Format title Page
1 Introduction 1.1 Geomorphological map(s) in 1:50,000 for the 17
present and past
1.2 Bathymetric map in 1:50,000 18
1.3 Satellite composites of the Region 19
2 Socio- 2.1 Population distribution and temporal growth (%) in
economic the country and the coastal provinces (past ten 20
interface in years)
RSA
22 Urban sprawl in the coastal area 21
2.3 Annual statistics of land and sea-based activities 22
2.4 Annual socio-economic statistics 23
2.5 Statistics of major industries and industrial 24
production '
26 Estimates of industrial liquid wastes 25
27 Estimates of industrial atmospheric emissions for 26
the past ten years
28 Estimates of domestic wastewater/liquid wastes 27
29 Estimates of domestic solid wastes 28
2.10 Contamination by way of marshland, riverine and 29
agricultural land runoff
2.11 Statistics on coastal development and physical 30
alteration
212 Photographs/ satellite images/ maps of coastal 31

development and physical alteration

12




213

Annual statistics of artisanal and industrial fish

landings and types 32
2.14 Fisheries resource exploitation 33
2.15a Sources of contaminants from offshore activities 34
2.15b Estimates of contaminants/litter from mariculture 35
and fishing activities
2.16 Radioactivity in RSA 36
217 Sources of contaminants from transport 37
2.18 Contaminants from coastal activities as measured 38
at discharged point
2.19 Litter, tar balls, etc. in the coastal zone 39
State and 3.1 Meteorological and related parameters (provide
trends in the range with seasonal mean in bracket) for the past 40
marine ten years
environment
3.2 Satellite images/ field photographs/ maps of dust 4
storms and their effects
3.3 Mean of physical oceanographic parameters 42
3.4 Satellite images/ photographs/ maps/ associated 43
information on upwelling, eddies, etc.
3.5 Mean of chemical oceanographic parameters in 44
coastal water
36 Satellite image/ field photograph/ maps/ graph or
any associated information on coastal and 45
submarine geology including mineral distribution
3.7 Range and mean of pathogenic bacteria in 46
seawater
3.8 Range and mean of phytoplankton production 47
(Total cell count) for the past ten years
3.9 Range and mean of zooplankton and 48

ichthyoplankton abundance (Noslma)

13




3.10

Range and mean of macro and meiobenthos
abundance

49

31

Satellite image/ field photo/ map of phytoplankton
blooms, red tide and pigment concentration,
zooplankton & ichthyoplankton distribution

50

312

Maps/ graphs of distribution / specimen
photographs of phytoplankton, zooplankton,
ichthyoplankton and benthos

51

3.13

Location of specific species, biomass, area
coverage and associations of major coastal marine
habitats (mangroves, coral reefs, seagrass/
seaweed, sabkhas, mudflats, river deltas,
marshlands, etc.) indicating the trend of stress and
degradation

52

3.14

Characterization of protected areas in terms of
location, coverage, composition, significance,
stress, status and actions

53

3.15

Satellite images/ maps/ graphs/ field photos of
major marine habitats

3.16

Maps/ photographs of protected areas

55

3.17

Range and mean of the composition and
abundance (nos. per unit area) of invertebrate
groups

56

3.18

Range and mean of the composition and
abundance (nos. per unit area) of vertebrate
groups

57

3.19

Maps/ field photos/ graphs, etc., of distribution of
coastal and marine living resources

58

3.20

Distribution and estimate of petroleum, gas and
minerals and/or other coastal and marine non living
resources

59

3.21

Maps/ field photos/ trend graphs for the past ten
years, etc., of distribution and estimates of coastal
and marine non living resources

60

3.22

Level of contaminants in nearshore waters,
sediments and biota

61

- 3.23

Maps/graphs of the distribution of the contaminants

62

3.24

Level of contaminants in offshore waters,
sediments and biota

63

14




3.25

Map of ROPME Oceanographic cruise stations

64

3.26

National permissible standards of trace elements
and contaminants in treated effluents, seawater,
sediment and biota

65

3.27

Extent (pictures, images, maps, graphs), type and
impact of pollution caused by the wars/ skirmishes,
tanker accidents or such large scale human
impacts

66

3.28

List and details of tanker accidents and major
episodic events for the past ten years

67

3.29

Details of mass mortality of marine organisms and
related drivers for the past ten years

68

3.30

Socio-economic aspects of marine mortality for the
past ten years

69

3.31

Extent (pictures, images, maps, graphs), type,
cause and impact of mass mortality of marine
organisms

70

3.32

List and details of Invasive/alien marine species

71

3.33

Distribution (pictures, images, maps, graphs),
species, cause and impact of the invasion by alien
marine species

72

Inter-linkages

4.1

Integrated analysis of environmental trends and
policies (DPSIR)

73

4.2

Brief appraisal of national integrated assessment
on marine environment (Indicators of DPSIR
identified for the assessment)

74

Challenges
and
opportunities

5.1

National capacity in terms of institutions, inter
institution framework and programmes for
sustainable development and environmental
management

75

5.2

Archetypes of vulnerability

76

Emerging
issues

6.1

Emerging environmental issues related to coastal
marine activities, e.g. chronic oil pollution,
sprawling urbanization along the coast,
degradation of major habitats, contamination,
conservation and restoration of marshlands,
radiological hazard, etc.

47

Future outlook
of RSA

No specific format is suggested since the chapter
has to evolve from meticulous synthesis of
information of diverse nature.

15




8 Policy options
for RSA

8.1

Brief appraisal of ROPME Protocols and
Programme (Updated information, if any)

84

8.2

Brief appraisal of relevant national legislation/
framework/ guidelines, environmental strategies,
etc.

85

8.3

Status of ratification of Kuwait Regional Convention
and its Protocols by the Member States (Updated
information, if any)

87

8.4

Status of ratification of ROPME Member States'in
international environmental agreemenis

88

8.5

List of recommendations from various national and
international framework processes at the Member
State level

89

86

List of recommendations from various Regional
and international framework processes concerning
the RSA

90

The detailed matrixes of above mentioned formats of inputs (Format Nos. 1.1 8.6)
necessary for the preparation of the National Report on the State of the Marine
Environment are depicted in the following pages. It is to be noted that the detailed
formats are indicative but may not be ‘all inclusive’. It is expected that the Member
States energise their internal resources to compile information on the lines of these
formats as an essential background work to preparing the national reports. While
doing so, it will be desired that the National Reports include as many case studies,
success stories and examples as possible. ROPME requires the integrated National
Reports as inputs to SOMER but will also appreciate to receive the data/information

in the suggested formats.
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11 Geomorphological map in 1:50,000 for the present and past

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the various geomorphological features of the coastal area of
the Member State. If 1:50,000 scale map is not available, any available scale
showing the features in good clarity can be provided. An example of
geomorphological map is given below for reference.

. 10
&
v

-

Residential Port | Farm Lands
Mixed Residential Salt flats Cemetery
Industrial . |Sandyarea Educational
' Recreational Quarry/Mine Hospital
Vacant Land Barren/Rocky

Vegetation Lawn | Creek

Residential rural Tidal Flat

CamelMorse camp | Mud Flat

Road Water bodies

Airport Other Lands

Geomorphological map of Dubai, UAE

NB: Source/reference and credits of data to be clearly mentioned
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1.2 Bathymetric map in 1:50,000

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the bathymetric features of the coastal area of the Member
State. If 1:50,000 scale map is not available, any available scale showing the
features in good clarity can be provided. An example of bathymetric map is
given below for reference.

Republic
of iraq

oF Pl
LTINS

&

ROPME SEA AREA

-
z
1)
3_
&
]
]
o
£
g
=
-3
5
13
3
S

Kingdom of
Saudi Arabia

United Arab Emirates

The Regional Organization for the
Protection of the Marine Environme

~
1

ROPME was established in 1982 on Sultanate of Oman
the initiative of the States of the Reggion

to prevent, abate and combat pollutjon

and degradation of the marine
environment.

According 1o the Kuwnit Regional Conventfion as
adopted in 1978, ROPHME Sca Arez is bounfied in
the south by the following rhumb lines:

A= Ras Dharbat Ali (16" 39" N, 83" 3" 30" [)
B= 16" 00" N, 83" 25" £

C= 17* 00°' M, 66° 30" E ﬁ
D= 20* 30" N, 60° 00" E

E= Ras Al-Fasteh (25" 04" M. 61° 25" E).

Remate Sensing Dept.
o ROPBME 2801

Bathymetric map of ROPME Sea Area

NB: Source/reference and credits of data to be clearly mentioned
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1.3 Satellite composites of the Region

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the important features of parts of the coastline. Any
resolution or multiple spatial resolutions can be used depending on the

available source. An example of a satellite image composite is given below
for reference.

Satellite image of a part of Kuwait

NB: Source/reference and credits of data to be clearly mentioned
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2.1 Population distribution and temporal growth (%) in the country and the
coastal provinces (past ten years)

Country: Year:

10 years agc 5 years ago Present

Item
Population Growth (%) Population Growth (%) Population Growth (%)

Total country
population

Total population
in the coastal
zone

Population in the
coastal
provinces:

Population in the
major coastal
cities, towns by
name:

NB: Sourcefreference and credits of data to be clearly mentioned
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2.2

NB

Urban sprawl in the coastal area

A hardcopy print and -a digital image in any picture format (preferably in .jpg
format), depicting the urban sprawl of the different coastal areas. If master
plans of development are available, they may be provided. An example of a
satellite image composite is given below for reference.
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Satellite image of the coastal urban sprawl of Dubai

. Source/reference and credits of data to be clearly mentioned
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2.3 Annual statistics of land and sea-based activities*

Country: Year:
item Production (as applicable)
Quantity Income (mill US$)
Agriculture
Aguaculture
Fisheries

Offshore oil mining

Onshore oil mining

Offshore gas mining

Onshore gas mining

Petrochemical industries

Refineries

Desalination plants

Power plants (electricity)

Other minerals and chemicals

(specify)

Port and harbour
¢ |Import
e Export

Tourism

* Trends chart of each component for the past ten years

NB: Source/reference and credits of data to be clearly mentioned
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2.4 Annual socio-economic statistics*

Country:

Year:

Item

Detail

GDP (US$)

GDP components (%)
e Agriculture & fisheries
e Industries

e Services

GNP (US$)

Per capita income (US$)

Literacy (%)
e Male

e Female

Longevity (years)
o Male

e Female

Annual Birth rate

Annual Mortality

Annual Infant mortality

Male/female ratio in population

* Trends chart of each component for the past ten years

NB: Source/reference and credits of data to be clearly mentioned
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2.5 Statistics of major industries and industrial production®

Country: Period:
Location / Quantity of
Year Type of industry Industrial Type of product production {specify
Area unit of estimate)

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned
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2.10 Contamination by way of marshland, riverine and agricultural land runoff

Country: Year*:

Name of marshland / river / stream/ any other source (such as land runoff point):

Measurement Location; Lat.: °N Long.: °E Period:

No. of

observations Min Max Mean

Parameters

Water Discharge (km>/yr)

Suspended Solids (mg/l)

BODs (mg/l)

COD (mg/l)

Nutrients (ug/l)

Other (ug/l)

Heavy metals:
Mercury (ug/l)

Cadmium (ug/l)
Lead (ng/l)
Other (ug/l)

Total Hydrocarbons (mg/l)

Organo-chlorines:
PCBs (ng/l)
DDT (ng/)
Lindane (ng/l)
Other (ng/l)

Pathogens (colonies/100ml)

Other Contaminants (pg/l)

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned
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241 Statistics on coastal development and physical alteration*

Country:

Location: Lat.: °N Long.: °E

Period:

Category

Information

Land Reclamation:

Extent of filling:

- Area (km’)

- Length of coastline affected (km)

Type of fill material used

Quantity (m® or tonnes)

- Habitats affected (Nature & extent)

Marine biotopes affected

Port. harbour and seafront development:

- Area (km?)

- Length of coastline developed (km)

Type of marinefoffshore construction

Quantity (m> or tonnes)

Type of construction material

Filling / Removal

- Volume (tonnes)

- Ty'pe of materials

Source/destination of fill materials

Habitats affected (Nature & extent)

Marine biotopes affected

Dredging:

- Area dredged

- Type of Dredged Materials

- Location of Disposal

*Provide trend chart of the past as available whenever possible

NB: Source/reference and credits of data to be clearly mentioned
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212 Photographs/ satellite images/ maps of coastal development and
physical alteration

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. An example is given below

for reference.

Satellite image of Muscat showing urban influences on Qurm mangrove area

NB: Source/reference and credits of data to be clearly mentioned
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2.15b Estimates of contaminants/litter from mariculture and fishing activities*

Country: Area/Location;

From: To:

Sources Types of contaminants/ litter Quantity Remarks

Mariculture activities:

e Feed related

e Disease treatment
related

o Structure/cage
related

e Others

Fishing activities:
e Gear related
e Craft related
e Discard related

e Others

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned
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2.18 Contaminants from coastal activities as measured at discharged point*

Country:

Area/lLocation: Lat.:

Year:

°N

Long.: °E

Contaminants

Type of
activity

Frequency and
rate of
dischargel/disposal

unit*)

Concentration (specify

Annual total amount of
discharge/disposal

Range

Mean

Metals:

- Mercury

- Cadmium
- Lead

- Copper

- Chromium
- Nickel

- Vanadium

- Others
(specify)

Petroleum
Hydrocarbons

- Total

- Selected
group
(specify)

- Others
(specify)

QOrgano-
chlorines

(ng/l).

- PCBs
- DDTs
Lindane

Others
(specify)

]

*Provide trend chart of the past as available
s*Concentration in sea water in pg/l or mg/l; in sediment (mg/kg) dry wt., and in biota (mg/kg) dry

weight.

NB: Source/reference and credits of data to be clearly mentioned
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2.19 Litter, tar balls, etc. in the coastal zone*

Country:

Country Average

Period Location Type

Quantity (kg/m?) Area(ﬁ%\;ered

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned
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3.2 Satellite images/ field photographs/ maps of dust storms and their
effects

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the dust storm and its effect. A satellite image or a field
photograph or a graph or map depicting the effect in some form may be
provided with details. An example is given below for reference.

Satellite image of dust storm in the RSA

NB: Source/reference and credits of data to be clearly mentioned
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3.3 Mean of physical oceanographic parameters
Country: Location:
Sea Level Wave Transparency Water Current
Period | DePth Height Temperature | SPM st:,reed
(m) (g/L)
(°C) (cmisec)

“Values reported should be yearly range and mean for a period of last ten years.

NB: Source/reference and credits of data to be clearly mentioned
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3.4 Satellite images/ photographs/ maps/ associated
upwelling, eddies, etc.

information on

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the important physical oceanographic feature with details.

An example is given below for reference.
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Outflow N e F D
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20N -

Upwelling

Filaments
18 N 10N : W

T T T T T ¥ T T
57 E B0 E B3 E 66 E

Physical oceanographic features of the RSA

NB: Source/reference and credits of data to be clearly mentioned
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3.6 Satellite images/ field photographs/ maps/ graph or any associated
information on coastal and submarine geology including mineral
distribution

A hardcopy print and a digital image in any picture format (preferably in Jpg
format), depicting the above feature with details. An example on the geology
of the Sultanate of Oman is given below for reference.

N o
. A o o\
k’ \xLL_‘ ./"-’/H’;)‘_‘ .Y
- PP AR \ ISLAMIC REPUBLIC
S ,/I:f':/,‘/' \
. A Lo OF
l.\
2 \) IRAN
J, SANDAN |
. ¢ CONTINENTAL AND V / vy
MARINE SHELF SEDIMENTS \ .
|

{ Quaternary
| {1 MILLION YEARS AGO TO THE PRESENT DAY} |

77 Gravel piain or ssbkha: gravel, ciay. sant

* Dune area: looss sand

! Alluvium; graval

Tertiary
(185 MIILLION YEARS AGO)
Limestone, dolomite, shals. clay, anhydrits

Upper Cretaceous

(B5-98 MILLION YEARS AGO)

Limestona, shals, sandstone

Lower Cretaceous
| Jurassic, Triassic and Permian
| B 190280 miLLioN YERRS AGO)

Limestons, dalamite, shale, anhydrite, tii

| )

i ... Palaeozoic and Precambrian

f ., (289-850 MILLION YEARS AGO)

[ Sandstons, shals, Hl, limestons, dolomite, salt.

e C ine rocks
[ (i Wuion vesns acon
1 Granhs and metamorphic rock
+ e Oceanic basin sediments {Hawasina nappes)
(84.259 MILLION YEARS AGO}
Shale, Tmesions and chart
Oceanic crystalline rocks (Samail Ophiolits)
i_'" T (7596 MILLION YEARS AGD)
i TS Basanic ang gabbrok rock
L Stk

?
i)
winepon ©
',-—’.’ f
=T
J‘J””‘ A F
-
o o
\ = S =
\\ f/
. / 0
\‘ } o
\ / a?
\ e pt
\
\ ADD Y Mgl
\ &> =3
REPUBLIC At B 150
£ \ — S .:
(8] \’r/s.ualm Kilometred
YEMEN
-
pr

/ Tros w1 r an mrbeets on e brsard Doundetes

/

Geology of the Sultanate of Oman

NB: Source/reference and credits of data to be clearly mentioned
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3.7 Range and mean of pathogenic bacteria in seawater”

Country:

If the sample type is sediment or biota, specify CFU/g.

Location:

Period

Total coliform Faecal coliform Faecal streptococci | Others (specify)
(CFU/MO00 ml) (CFU/M00 mi) (CFUIM00 ml) (CFU/M00 mil)
Range Mean Range Mean Range Mean Range | Mean

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned
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3.8 Range and mean of phytoplankton production (Total cell count) for the
past ten years*

Country: Location:

Sampling type (e.g.: net, bottle):

4 Depth (m) Chi-a concentration (mg/l) Total cell count (No/l or No/m®)
Perio

Range Mean Range Mean

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned
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3.9

Country:

Sampling type (e.g.: surface/vertical tows):

Location:

Range and mean of zooplankton and ichthyoplankton abundance
(Nos/m®)*

Net mesh size (mm):

Period

Zooplankton

Ichthyoplankton

Species*

Range

Species

Eggs

Larvae

Range

Range

Mean

*Provide trend chart of the past as available.

**Specify invasive/alien species, if any

NB: Source/reference and credits of data to be clearly mentioned
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3.10 Range and mean of macro and meiobenthos abundance*

Country: Location:

Sampling type:

Period Macrobenthos (nos/m?) Meiobenthos (nos/m?)
Species Range Mean Species ‘Range Mean

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned
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3.11 Satellite image!/ field photo/ map of phytoplankton blooms, red tide and
pigment concentration, zooplankton & ichthyoplankton distribution

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. Some examples are given
below for reference.

LN e

Red tide bloom

Green tide bloom

NB: Source/reference and credits of data to be clearly mentioned
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3.12 Maps/ graphs of distribution / specimen photographs of phytoplankton,
zooplankton, ichthyoplankton and benthos

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. Some examples are given
below for reference.

2000
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, %\
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500 1000 1500 2000 2500 3000

Concentrations of phytoplankton (cells/l) in the RSA

NB: Source/reference and credits of data to be clearly mentioned
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3.15 Satellite images/ maps/ graphs/ field photos of major marine habitats

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. Some examples are given

below for reference.

Coral reef ecosystem

Mangrove, Avicennia marina

NB: Source/reference and credits of data to be clearly mentioned
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3.16 Maps/ photographs of protected areas

A hardcopy print and a digital image in any picture format (preferably in Jpg
format), depicting the above feature with details. An example of Daymaniyat
Island of Oman (Protected Area) is given below for reference.

Daymaniyat Island of the Sultanate of Oman

NB: Source/reference and credits of data to be clearly mentioned
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3.19 Maps/ field photos/ graphs, etc., of distribution of coastal and marine
living resources

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. Some examples are given
below for reference.

Dﬁﬁl!llll
E

Pharaoh cuttlefish, Sepia pharaonis

NB: Source/reference and credits of data to be clearly mentioned
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3.21 Maps/ field photos/ trend graphs for the past ten years, etc., of
distributon and estimates of coastal and marine non living resources

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. An example is given below

for reference.
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Map of oil fields in the Northern RSA

NB: Source/reference and credits of data to be clearly mentioned
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3.22 Level of contaminants in nearshore waters, sediments and biota

Country: Location: Lat.: °N Long.: °E

Sampling Depth: m Year:

Sample type (specify). Water:

Sediment;

Biota:

Contaminants No. of Concentration (specify unit**)
observations

Range Mean

Metals:

Petroleum Hydrocarbons

Organo-chlorines (ng/l):

Others

*Provide trend chart of the past as available

**(e.g.) Concentration in sea water (ug/l or mg/l), in sediment (ug/kg or mg/kg - dry wt.), and in biota
{ug/kg or mg/kg - dry wt.)

NB: Source/reference and credits of data to be clearly mentioned
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3.23 Maps/graphs of the distribution of the contaminants

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. An example is given below
for reference.

185 -
173
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155 -
145
135 -
125 -
L15
105 ——

93 94 95 96 97 98
(Year)

(mg/kg)

Variation in petroleum hydrocarbons in sediment samples of Bahrain

NB: Source/reference and credits of data to be clearly mentioned
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3.24 Level of contaminants in offshore waters, sediments and biota*

Country: Year:

Contaminants No. of Concentration (specify unit**)

observations
Range Mean

Metals:

Petroleum Hydrocarbons

Organo-chlorines (na/l):

Others

*Provide trend chart of the past as available

**(e.g.) Concentration in sea water (ug/l or mg/l), in sediment (ug/kg or mg/kg - dry wt.), and in biota
(ng/kg or mg/kg - dry wt.)

*Provide trend chart of the past as available

NB: Source/reference and credits of data to be clearly mentioned

63




3.25 Map of ROPME oceanographic cruise stations

This map is prbvided as a reference for the selection of station numbers for
preparing inputs in format 3.24.
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ROPME Oceanographic Winter 2006 Cruise stations

NB: Source/reference and credits of data to be clearly mentioned
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3.26 National permissible standards of trace elements and contaminants in
treated effluents, seawater, sediment and biota*

Country:

Year:

National standards (please specify unit)

Treated
effluents

Seawater

Sediment

Biota

TOC

Petroleum
hydrocarbons:

Pesticides:

Trace metals:

Others

“Alternatively corresponding documents/copies of legislations may be provided
NB: Source/reference and credits of data to be clearly mentioned
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3.27 Extent (pictures, images, maps, graphs), type and impact of pollution
caused by the conflicts, tanker accidents or such large scale human

impacts

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. An example is given below
for reference.

Aea?.w;\, ,jg.ﬁcw P

A : T *
"'" . . , -m: - “ = dime (
Oil well fire

NB: Source/reference and credits of data to be clearly mentioned
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3.31 Extent (pictures, images, maps, graphs), type, cause and impact of mass
mortality of marine organisms

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. An example is given below

for reference

Dead fish stranded along the beach

NB: Source/reference and credits of data to be clearly mentioned
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3.32 List and details of invasive/alien marine species

Country:

Year:

Invasive/alien
species

Vector

Impact in the
environment (please
enclose reports if
available)

Any other remarks

NB: Source/reference and credits of data to be clearly mentioned
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3.33 Distribution (pictures, images, maps, graphs), species, cause and
impact of the invasion by alien marine species

A hardcopy print and a digital image in any picture format (preferably in .jpg
format), depicting the above feature with details. An example is given below

for reference.

Crown of Thorns Starfish, Acanthaster planci

NB: Source/reference and credits of data to be clearly mentioned
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4.1 Integrated analysis of environmental trends and policies (DPSIR)

Country:

Year:

Driver

Pressure

State

Impact

Response

NB: Sourcefreference and credits of data to be clearly mentioned
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4.2 Brief appraisal of national integrated assessment on marine
environment (Indicators of DPSIR identified for the assessment)

STEP 3. What is being done and
how is it effective?

--------
.........

Forces

Pressures

(AEE TR RN REN S z

iBsoOANINEBY

the consequences
for the environment

Ll and humanity?

-

“ Natural disturbances,/\/~r\_

[
S
A pemmm=——

---------------

STEP 1. What is happening to the
environment and why?

NB: Sourcefreference and credits of data to be clearly mentioned
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5.1 National capacity in terms of institutions, inter institution framework and
programmes for sustainable development and environmental
management

Country: Year:

Type of National Framework/ mission

project/ inter institutional arrangement, etc. Detalis

NB: Source/reference and credits of data to be clearly mentioned
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6.1

Emerging environmental issues related to coastal marine activities, e.g.
chronic oil pollution, sprawling urbanization along the coast,
degradation of major habitats, contamination, conservation and
restoration of marshlands, radiological hazard, etc.

Describe some important new and emerging environmental issues that may, in your view,
influence your country/ROPME Sea Area (RSA) in the future.

EMERGING ENVIRONMENTAL ISSUES'

For the purposes of this study, emerging environmental issues are defined as those
issues (both positive and negative) which are not yet generally recognized but which
will have significant influence on human and/or ecosystem health in the future.. They
can have influence globally/Regionally/nationally and can include local issues that
occur in many parts of the RSA. Emerging environmental issues are associated with
one or more of the following situations:

1 One or more of political, social, economic, financial, institutional or
technological developments that may cause changes in current trends of
human activity which in turn may lead to significant environmental changes;

2. New evidence or theory which suggests potential environmental changes,
but which are currently either not widely accepted or are considered
unproven. This would include new recognition of synergisms in human
activity which produce significant environmental change;

3. Lack of adequate policy, action or leadership on an existing issue which may
become more significant or more urgent in the future.

Examples of past “emerging environmental issues of RSA” are: Degradation
of major wetlands cr habitats; Pollution from river basins, coastal areas,
offshore operations, and ships; Lack of harmonization of environment
regulations; Lack of updated well-defined Regional Environmental Quality
Objectives and Environmental Quality Standards (EQO/EQS) as a powerful
tool to assess the environmental changes and trends for sound
environmental management; Lack of continuity in regional monitoring
programmes to fill the data gaps, improve the consistency, quality and
reliability of data and information; Lack of political will in participation and
follow-up of international conventions. For each of these issues, there was a
period, sometimes as long as, or longer than, a decade, when a few
researchers and others were aware of the potential significance of the issue
for the environment, but most others, including key decision-makers, were
not.

" Modified from UNEP-SCOPE Expert Consultation on Emerging Environmental Issues Questionnaire

77



ISSUE IDENTIFICATION

In this section we would like you to identify as many issues as you wish which fall within the
definition of emerging issue at the beginning of this questionnaire. Questions 1-5 are
provided to enable you to structure the issues that you have identified into the different
situations indicated in the definition.

What emerging environmental issues may arise from the escalation or change in direction of
current trends or activities, or may lead to new interactions?

What emerging environmental issues are now being recognized through research, new
technology usage?

What environmental changes are already underway but whose significance for the future is
generally not recognized or accepted, or is misunderstood?

What environmental issues are arising where actions to solve one problem may create
another?

Are there any other potential emerging environmental issues that do not fit into any of the
above categories that you can identify?
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CHARACTERISTICS OF EMERGING ISSUE

Flease provide the following information on the issue to which you believe the ROPME
SOMER should give most attention, or the issue with which you are personally most familiar.
If you wish to provide information on more than one emerging issue, please make additional
copies of Sections II-1V, or use your own format.

Issue Name:

When do you think this issue will become a major or critical one?
e in Q-5 years

e in 6-20 years

o after 20 years

How do you expect the issue to develop over time?

What is, or will be, the scale of the issue?

global

regional or continental

sub-regional or national

local but occurring in many parts of the RSA

Additional information on scale:

This issue affects first and foremost:
Choose as many as appropriate:

whole country
newly developed zones

other (for example, particular population groups or specific ecological or geographic
zones, or particular species: please give details below)

Please expand on where the impacts are to be expected:

19



What are the main reasons which lead you to identify this as a significant emerging issue?
(Please identify and rank, if possible the most important reasons)

rapidly developing issue

a matter of urgency

potentially highly beneficial
potentially catastrophic

no solution available or in sight

irreversible consequences

many potential interactions and ramifications
large numbers of population involved
inter-sectorial conflicts

major impacts on human health expected

major economic or financial impacts expected
major ecological impacts expected

major social, cultural or political impacts expected

Please expand on your reasons:

The level of controversy surrounding this issue is:

o very high

e high

e moderate

s Jow

o other response: Please explain:

The level of uncertainty surrounding this issue is:

e very high
) high

e moderate
o low

f possible, please expand on what the uncertainty is related to (e.g. lack of basic
understanding of processes involved, lack of research, unknown human or ecosystem
response)
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CONSEQUENCES AND CONTEXT OF EMERGING ISSUE

Please explain the causes and consequences of the emerging issue that you have identified,
and any other relevant associations or interrelationships. Describe them in any appropriate

form, such as a narrative or a schematic diagram. A worked example for oil pollution is
provided.
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Driving forces/
Changes in material
flows

EMERGING ISSUE

Consequences/
impacts

Schematic Diagram for Oil Pollution as
‘Chronically Emerging Environmental Issue’

Qil
production

Qil
transport

Qil refining

Ballast water
discharge

Spilled oil
cleaning

Release of oil wastes and petroleum hydrocarbons into RSA

of RSA

Increased concentration of hazardous hydrocarbons in the ecosystem

Marine Environment Degradation in RSA

Decrease of productivity and usage of marine environment

- Decrease of
fish
production

- Decreasein
fishing
efficiency

Fisheries Loss

Health
Hazards

- Carcinogenic

- Tainted
seafood

Ecosystems
Effects

- Disruption of
food chain

- Introduction
of alien
species

- Loss of
biodiversity

Welfare
Effects

- Decrease of
desalination
efficiency

- Inconsumable
sea food

- Decrease of
aesthetic
value of
beaches

Policy Responses

- ROPME Protocols

- MARPOL 73/78 Protocol
- Regional Reception Facilities

- National Research and Development
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Iv.

ADDITIONAL INFORMATION ON EMERGING ISSUE

Please give references and additional documentation on this issue?
(Please attach information to this completed questionnaire)

What is the availability of data and basic data collection capacity on the emerging issue you
have identified?

Please add any other information about the issue you are describing that you feel we should
know.
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8.1 Brief appraisal of ROPME protocois and programme (Updated
information, if any)

Country: Year:

Name of the Protocol(s) Status

NB: Sourcefreference and credits of data to be clearly mentioned

84



8.2 Brief appraisal of relevant national legislation/ framework/ guidelines,
environmental strategies, etc.

Country: Year:

Environmental Strategies and Administration:

o Strategies for environmental protection and sustainable development:
Year of adoption

National authority

Name of the institution(s) and scope of
work

¢ National environmental protection policy:

Year of adoption

National authority

o National environmental conservation (Biodiversity) strategy::
Year of adoption

National authority

Name of the institution(s) and scope of
work

Contd...
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Environmental Legislation:

o National environmental legislation and regulations:

Title

Year of enactment

Name of authority

Provisions (e.g. preventive measures,
punitive measures, liabilities and
responsibilities, damage assessment and
compensation claims,....)

o Regional and international environmental agreements and arrangements:

Title of instrument

Year of accession

National authority

o Effectiveness of environmental legislation:

Major achievements

Principal needs

o Action plans:

Details and scope

Stakeholders and Responsibilities

NB: Source/reference and credits of data to be clearly mentioned
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8.3  Status of ratification of Kuwait Regional Convention and its Protocols by
the Member States (Updated information, if any)

Country: Year:

Name of the Protocol(s) Status

NB: Source/reference and credits of data to be clearly mentioned

87



8.4 Status of ratification of ROPME Member States in international
environmental agreements

Country: Year:

Name of the agreement Status of participation with details

NB: Source/reference and credits of data to be clearly mentioned
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85 List or recommendations from various national and international
framework processes at the Member State level

Country: Year:

Type of Framework (High level meetings, )
agreements, etc.) Recommendations

NB: Source/reference and credits of data to be clearly mentioned

8%



8.6 List of recommendations from various Regional and international
framework processes concerning the RSA

Country: Year:

Type of Framework (High level meetings, 2
agreements, etc.) Recommendations

NB: Source/reference and credits of data to be clearly mentioned
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Annex |

Integrated Analysis of Environmental Trends and Policies"

The GEO approach to integrated environmental assessment (IEA) addresses five
key questions (Figure 1) as given below:

Step 1: What is happening to the environment and why?

Step 2: What are the consequences for the environment and humanity?
Step 3: What is being done and how is it effective?

Step 4: Where are we heading?

Step 5: What actions could be taken for a more sustainable future?

5. What actions could be taken for a more
sustainable future?

4. Where are we heading?

o

[ 3. What is being done and how Is It effective?

i

2. What are the consequences for the environment
and humanity?

1. What is happening to the environment and Why?

Figure (1): GEO Approach to Integrated Environmental Assessment and Reporting

A variant of the Driving Forces, Pressure, State, Impact, Response framework is
adopted as the analytic framework in the draft GEO Resource Book for National-
level IEA to help carry out an integrated analysis of environmental trends and
policies. DPSIR used in this context suggests analysing and categorizing problems
and inter-linkages, as shown in Figure 2. Arrows in the diagram indicate general
cause and effect inter-linkages among components of the framework. While in some
inter-linkages are straightforward and easy to prove, most often in environmental
policy work the inter-linkages are complex and effects are typically attributable to
multiple causes related to different actors and issues and operating on multiple
spatial and temporal scales.

Step 1: What is Happening to the Environment and Why?

As illustrated on Figure 2, analyzing the STATE of the environment is a focal point
for the integrated analysis. This involves identifying priority environmental state
issues and identifying and analyzing their trends. In the context of global GEO
reports, typical state variables fall under the categories such as air, land, water and
biodiversity. To effectively answer the question of What is Happening to the

‘Draft GEO Resource Book: National-Level Integrated Environmental Assessment and Reporting
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Environment and Why, an analysis of state variables must be accompanied by an
understanding and appreciation for the direct pressures and indirect natural and
societal driving forces which affect environmental states, individually and collectively.

Telling an Integrated Story of
Environmental Trends and Policies

STEP 3. What is being done
and how is it effective?

------------

Driving
Forces

Broad Societal
Processes

Societal Actions

1
Torestoreand i Tohefp
enhance the society adapt
environment 1 to impacts

Pressures Impacts
Human Wellbeing
From societal State A

activities Eggg’.g:‘

Waler, Land, ar, !
biodiversky, or cimate | L~ STEP 2. What are
i the consequences for
the environment and

humanity?

Natural /"~

. disturbances

]

Prociasy
N p ]
>
v Enpecty
S State
\ N, bt
~ SR
| i g /-
i Y
i rd .
i s
e / //
i3

=
— _,K"“._Quality-—?%w s’

_-*Tllustration of inter-
_.*” linkages among issues

Figure (2): Analytic framework for the integrated analysis of environmental trends and policies

Step 2: What Are the Consequences for the Environment and Humanity?

The exposure to changes in various environmental states, combined with the ability
of people to adapt to these changes determines the degree to which humans are
vulnerable to environmental change. The impact of changes in the environment can
be assessed in this light. More specifically, changes in the environment impact on
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the various services that ecosystems provide to humans, and changes in these
ecosystem services in turn, have an impact on human wellbeing.

Step 3: What is Being Done and How is it Effective?

Trends in the state of the environment are not only influenced by direct pressures
and driving forces. They are also influenced by societal actions such as public
policies in the form of economic instruments (e.g., taxes and subsidies), laws and
regulations, expenditures (e.g., education and awareness), and various types of
institutions. A mix of these policies can have effect on environmental trends directly,
or indirectly through driving forces and pressures.

Analysis of these policies is often inexact and almost always wrought with scientific
uncertainties. It is, however, an essential segment of a learning and adaptation cycle
by bringing attention to the complex relationship between decision-making and
environmental outcomes. Policy analysis is rarely exhaustive, and in most cases it
cannot be prescriptive. It provides baseline information, points out major linkages
between decisions and environmental outcomes, and provides a starting point for the
consideration of more sustainable policy options.

Module 5 of the draft GEO Resource Book for National Level Integrated
Environmental Assessment and Reporting presents a policy analysis approach
which uses an understanding of what is happening to the environment and why
(GEO Approach Step 1), and what are the impacts (GEO Approach Step 2) as the
foundation. This approach is illustrated on Figure 3.

A. What is happening to the environment and why? - Step 1; and ]
What are the impacts? — Step 2

Policy analysis

[ B. Scan to identify the policy mix ]
( C. identify performance criteria_and an1a|yze effectiveness of policy mix |
[ D. Characterize policy mix, identify gaps, and assess coherence 1
LE. Analyze policy failures and successes ]

Advanced analysis

u:lentify key individual policies and analyze their relative impa ct 1

Figure (3): Policy Analysis Approach

Policy Analysis Step A: What is happening to the environment and
why? And What are the consequences to the environment and
humanity?

The starting point for any type of policy analysis is a thorough
understanding the issue. This was the topic of sections 5 and 6 of this
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e Societal developments such as changes in demographics, introduction of
new technologies, wars, mass migrations, and others. All these are examples of
societal pressures that can affect the state of the environment. Pressures can
also be described and measured using indicators

e Policies with unforeseen, unintended and negative consequences for the
environment: In the past three decades policies within a broad range of sectors
have been developed, some of which have had negative consequences on the
environment. These include a number of agricultural and corporate policies.
Those identified as being pressures on the environment are likely to be more
specific expressions of the societal developments mentioned above

o Natural processes such as storms, earthquakes, droughts and others that have
a devastating effect on the environment. For example, droughts exacerbate
problems of land degradation

e Environmental policies that exert positive pressure on environmental change
(those that mitigate negative trends or help contribute to positive trends)

The State refers to the condition of the environment resulting from the pressures
outlined above: for example, the level of air pollution, land degradation or
deforestation. Trends are changes in the state of the environment over time. An
understanding of environmental trends reveals whether the state of the environment
is getting better or worse. It also gives an indication of how quickly any changes are
happening (rate of change) and whether such rates are increasing or decreasing.
Knowledge of both the state of the environment and its indirect effects is critical to
decision makers and the public.

The Impact refers to the effect of the state or condition of the environmental issue
under consideration on human health and well being, the economy, the ecosystems,
as well as other environmental sectors. For example, increased land degradation
may lead to one ora combination of the following: decreased food production,
increased food imports, increased fertilizer use, malnutrition, clearance of more land,
siltation of waterways, andso on. High nutrient levels in coastal waters
(environmental state) can lead to increased occurrences of algal blooms, and
increased shellfish poisoning in coastal communities (impact).

The Response component of the pressure-state-impact-response model
corresponds to societal action taken collectively or individually to ease or prevent
negative environmental impacts, correct environmental damage, or conserve natural
resources. Responses may include regulatory action, environmental or research
expenditures, public opinion and consumer preferences, changes in management
strategies, and providing environmental information. There could similarly be a set of
responses to positive changes in the environment. The successful conservation
measures which change the status of a species as endangered could be an example
of such a response. Satisfactory indicators or measurements of societal
response tend to be the most difficult to develop and interpret.

Simply put: Social and economic developments exert pressure on the environment,
and, as a consequence, the state of the environment changes. These changes then
have impacts on the social and economic functions of the environment, such as the
provision of adequate conditions for health, resources availability and biodiversity.
Finally these impacts may elicit a societal response that feeds back on the driving
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forces (or on the state or impacts directly), through adaptation or curative rather than
preventive action.

ldentifying emerging environmental issues is the final component in the
environmental reporting framework. In so doing, we are also trying to answer the
following questions:

e What is happening now that might affect the environment in the long term?
e What are we doing to monitor the status and urgency of this issue?
e What are we neglecting that could turn this issue into a crisis?

As the world progresses, new environmental issues will continue to emerge.
Detecting these issues early in time is important because then we can take action
before they reach crisis levels.

PRESSURE STATE

Human Activities
and Conditions
Waste, Trade
Population,
Production
Consumption
Others

State or Condition
of the Environment

Air, Water, Land
Natural resources
Human settiement

Inform ation

Socletal Responses

{Decisions-actlons)
Collective and

Individual Responses
Legislation
New technologies
Economic instruments
Environmental
expenditures
Changing consumer
preferences
others

Inform ation
Soclal Responses
(decislons-actions)

RESPONSE

An example of the Pressure-State-Impact-Response framework
(Modified from Australia Department of the Environment, Sports and Territories, 1994 reported in
Rump, 1996)

PRESSURE
)
@»
=
=}
A
w
]
[ STATE OF THE
=1 ENVIRONMENT
<
-
<]
—
<o
Q
@
IMPACTS ON
FUNCTIONS

A simple representation of the Pressure-State-Impact-Response framework
(Source: Swart and Bakkes, 1995)
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However, this task is made challenging by the following:

a) We sometimes tend to think about the state of the environment as a static entity
ata moment in time. This is not correct. It is more realistic to think of
the environment and global systems as a series of dynamic and
interconnected processes changing and interacting over time. This is hard to
imagine since time scales are often so large that change within an individual's
lifetime is often not perceivable.

b) This is an area of uncertainty. We do not always work with hard facts, but often
with controversial or insufficient evidence and testimony.

c) As with all attempts at forecasting, there are always surprises!

SOCIO- ECONOMIC DRIVING FORCES, DEMAND
FOR ENERGY, MATERIALS, FOOD AND WATER

U

LAND

| e\

l WATER | 4—| ATMOSPHERE |

4

L IMPACT ON THE ENVIRONMENT |

RESPONSE

Basic elements of the Pressure-State-impact-Response framework
(Source: Adapted from RIVM/UNEP (1997)

Anll - 4



"$00T JaquiaaoN i dnoup Sunpop, ereq OFD oy £q parozdde sy i

sopdeds |ewjue umouy
[830} JO 9, se saj2eds |[ewjue peusieelyl ¢

saysy Jajem ysay ‘se|ydal ‘sueiqyduse

%
’ seloads juejd umouy ‘spuiq ‘sjewwew ‘sjueld Jejnosea Joj () seweds sapads
1817 PeY :DWOAM/NONI ¢ % €303 Jo % se ssioads jued pausieaiyl ¢ pausjeaiy) pue (Jaquinu) umouy saiads Jo 'oN ¢ Jossoq [ ALISHIAIQOIG
eaJe }sa10)
IEJO] Ul S]58104 pajelouslap/paqunisip Jo aleys ¢
Bale JSa10} (ewoiq yoee sed ey) awoiq Yoea ulyym Ayjenb jsai04
1B10} J0 9, SJsal0j paloaye Jo aleys ¢ dnoib sa0ads eal) ._Omﬁ_._._ >n uonnguisip awnjop ¢ 10 :O:N_uﬂumﬂﬁ_
(Jaded
‘poom) sionpoud Aljselo) jo apes)  uogonpold ¢
eale uoneisaloyeuonessusbey ¢ $S330NS 9, ‘|BJO} pUE |BINJEU ‘UopEjSeIoEY ¢
Ad % ey Bale jsalo) papajold ¢ (sisalo} jeinjeu ‘pesopo ‘uado) ajes uonejsaloleg ¢
Ad mo spnpoud Anseloj jo suodx3 ¢ | (syseuoy jeinjeu ‘pasop ‘uado) abueyo ease jsai0y ¢ siGaiaEii
@\N eese }s810) U] 8Bueyo ebeseae jenuuy ¢ {(ueqin iR
‘deo sad 'jejoy PUBIPOOM pUE Jseiojjo BalY ¢ | ‘oube 03) Jopas Aq uoneonseLwop ; ebueyd 1sa104 ¢ 158104
040S/VYd ‘LVLSOVd :ovd ¢ Ard o (ywoib / 1sentey) asn jsaso) jo Aususju] o (pepajoud %) suonoey Juswabeuew jsatog ¢ ‘SSO| 158104 S1S3H04
uoljezjujes
AoSviO OIHSI /OVH/daNN ¢ Ard o ey uoneziulles Aq pajoaye ease [ejo] ¢ BuiBGopaiem pue uoneziues Aq papaye sealy ¢ pueT
seale
puelup ui aulj Apenod mojaq Buiny uopeindod ¢
seale puejlup Bale puellip ul unj Jad sjane) yoojseAr] ¢
o, “Joqunu ur aull Apanod mojeq Bu| uogeindod ¢ SPUB|POOM pUE 5210} ‘puE] pajebi)
QOSY9O :JI¥SIOVA/IdINN ¢ % 'BY uopeaypiesep Aq pejosye puej jegol ¢ | ‘spuejdao pajures :uoneoyiyesep Aq pepeye ealy ¢ uoljesyiNeseq
uoIS0JS PUIpy, @
JOSY19 :ORISIOVA/dINN ¢ ey Gjel uojsols ||os jenuue ebeleay ¢ uoisoia Jslepy @ U0IS0Ia |10 ANy
9 S 1 4 € Z 3
S324N0S
V1va (ava) AdvYWINd INSYHND S1INN SHOLVYOIaN! (@va1) A3Y g3S0d0ud S3INGVIHVA Yiva TVILNILOd 3nssi JNTHL

JXIEN siojedipuj-ejeq 039

il Xauuy

Anllf -1



saljewouy aewid QWM

sa|Bojojewnn ajeys uondwnsuoo se|qemauady ¢
Aquopy Wesy -NED/I0dl ¢ No aleys uopdwnsugo |anj iIsso4 ¢
saoue|jeg pue sonsiyels ABlsug iy ¢ i Q@ 200 J0 UojeJUSOUSD UBBW [BQO|D ¢ (Aysusjul pue o) Aiddns [eny jIsso4 ¢
SUONBIUNWIWO) 9 sinjeiadws) uesw |eqo|s) ¢ uonepdpaid ‘eanjesedwe) veaw [enuuy ¢
Jeuogen :2204NN ¢ wmm Indno 2JWouIe JO Hun Jojoes Aq pue |Bjo} ‘94S pue sD4d sbueys
auUI-uQ Spusll ovIaQD ¢ 000'L ‘deap Jed pue des sed suojssjwia tQQ jenuuy ¢ | 'sOJH ‘OPN THD 209 Jo uoissiwe ojuabodosyiuy ¢ ajewnd | IHIHLSOWLY
salnypuadxe
olgnd 'pansas 9, Jusuneal) Jolem sisepy ¢
sajeydins ‘sapuiojyo ‘uol ‘(Ajuijes) .
SaL ‘sejesju Jo suoienuasued ‘Hd Jajem punols) ¢
SlaA (‘ou aioads ‘saniasal) Ausieaipolq ysi4 ¢
6l juepoduwll JSOW U] SUONBJUSDLIOD apRlised ¢ soponsed
aseqejeq e0:N0SeY PUOA A @ JW 001/"0U IW 001 Jod Junoo WoHOD @ ‘(siH) sieew ‘(*Od) Joydsoyd ‘(dN “HN
s18130 ‘Ayienp) 121eM /6w SI9AU Juepodus JSOW JO [9A3] BIBIIN ¢ 'TON) seleniu (Sl 'SSL) seeinoed ‘suuopjod
1eqol9 JO SEPY LOIBAWSWID ¢ /6w S18AN JuBpOdW| JSOW JO [9AR] GOF ¢ (ao8 ‘0Q) usbhxo jo suonenueouco ‘Hd Jealy ¢ Ayjenb ayep
S199 (enuad 'ssy lopas Aq sjemeipypm Jajempunolb enuuy ¢
S90UN0SaY 1SJEMPUNOID JU)) DVHDI ¢ ebieyosl Jejempunoll lenuuy ¢
decualepn j|assey Jo AU ¢ . (oube
Spi@ld Youny [DAQHS/HNN & % hwmw:_”“ ssaljs Jojem yum uoneindod ¢ | ‘Ansnpu) ‘oisawop) Jojoes Aq uoldwnsucd [enuuy ¢
S8IN0S3Y JSJBA PHOM (0JS3INN ¢ ._".ncx des Jed uopdwnsuod Jejemysal) [enuuy ¢ uiseq
eseqejeq se2inosay PHOAA (RIM _.._mun_. w des Jed £q 'seujunod J8yio OW0L SMOY JOAU [ENULY ¢ $80JN0S3l
Esenby :oyd ¢ .n,n:x S32IN0SAS JOJEM B[qEMBUS) |BLIAII [ENULY ¢ S80IN0SAI JAJeM S|qeMBURl |ELISU| |BNULY ¢ Jelemysald | YILVMHSINA
sa)is abejuay ppom
1s17 efessy puop 0OOSANN ¢ ‘aguepodl) [BUOREBUISIU| JO SPUBjIam ‘(SuuBw
8seqejeq % eaJje puej |e103 JO 9, pue “|eujsaLa)) saa1asal asaydsolq seale seaje
Sealy paj29joid :DWOM/NONI ¢ LU Jequinu | pue (ez|s Jequinu) seese pajoajoud |Bjo), ¢ | palsioid @ syled [eoo| pue [euonewsiu; [EUOEN ¢ pajsjold
(aunynoenbe
Selaysld PHOAR [oul) s1ajem pue|u) Ul yoleo ysy |ejol ¢ epeJ} pue ucndwnsuod ‘uononpoid
10 @1E)g J1eIsysid (1VISOVL :Ovd ¢ teakp ysjes ysy eupew desssd grejol ¢ ‘YJeo ysi suLew pue Jsjem Ysal ‘puejul [ejo] ¢ Buysipeng
sanads (ysy |eyuaweulo 'saluanNg ‘S|EWIWEL
leuelaag s3I0 ¢ $SN uolw paiq-eajdeD pue sjipim ul spesj jeN ¢ ‘sjueld ‘sajdal ‘spiig) euney g eioj Ut spell ¢ epes) ajlIPIM
1V1SOvVd ‘Ovd ¢
suolbaioog (M @
'sAS003 PHO UOSIO :0QF/SOSN ¢ eaJe pue) sjqese ujebueyy ¢ PUB|QNIOS/SUESap BUUBARS/PUB|SSEID
eseqejeq eae snosbuew (ejol ¢ ‘senciBuBW ‘spuepjem ‘(3selo} e ‘Jsiow ‘Aip)
SBaly pejosjod :DWOM/NDONI ¢ ey SOUSIBLI/SPUB|jaM JO SBaIE [BJOL ¢ | siSeJ0}J0) 'WasAsooe AQ JejIGRY BJIP|IM PepIooRY ¢ | jejqey Jo S50

AnllIl -2



sjoedsoid sjel uoljejnded 000'DGZ J@A0 UIM SBIND JO JaqUnN ¢
uopezueqsn PHOAA :OdNN ¢ % umoib uojeindod ueqn enuue ebeiany ¢ ‘ajes ymoib ‘ejo) ‘uoneindod uequny ¢ uojeziueueqn | SYIYY NvSHN
PO— SJUSPIDOE "UYDS) 0} SNp SSO| JIWOUODT ¢
Jequinu sjuapiooe |esibojouysa)l
Aq peroaye g payin| edoed jo sequinu fejor. ¢ $jUSPIOOe [ELISNPUI PuE Hodsues} o) sizjsesip
dasNn ¢ Jaquinu Ard pajejal (paj)y ‘paunful ‘ssajawioy ‘pajosye ejdoad) paonpui
1Ya-W3 :a3x¥o/vado ¢ sjuapiode "jesjBojouyse) Jo Jequinu jejol ¢ sejensed pue abewep |eoueuy ‘saousLnI) ¢ -UBWNH
Hadsi-Nn ¢
qepueleY (WHDOO-NN ¢ ¢S uol SI9)SESIP [EINJEU O} ONP $SO| OIWIOU02Y ¢ sauy 15810} *suondrua JJUEDjOA ‘SapySpUE]
‘sip Jagqwinu sisjsesip jeanjeu ‘sayenbypes ‘ssucjofs ‘s)ybnoip ‘spooy o}
Jeu JO MBIABI [BNUUY :3Y Yoluny ¢ Aq paaye g paynj eidoad jo Jaquinu jejoL ¢ | pajejas (pay ‘pasnfu) ‘ssejewoy ‘pajoaye sjdoad) sia)sesip
1v¥Q-W3 -aayo/vado ¢ Jaqunu Ad sizmyses|p jeameu Jo Jequinu [Bj0) ¢ saljjensed pue ebewep [ePUBLY 'S30UBLNDO0 & einjeN SY3ISVYSIa
SEBJE |BJSEOD Ul SUOSal/S[9I0Y JO JaqunN ¢
SEAIE SULBL/EISEOD U) [BALIE JSUNOL ¢
(aueys ueqin ‘ywmoub) uoneindod jejseoy ¢
(S009 'SOLD 'S009) S0ED ¢ Jopas Aq pasneo uopnjod Jo aieys ¢
S le sjaay (WM ¢ uoiba [ejseod uj salyaoe jBlgSNpU] @
asegysid 'esegyoay INHVIOI ¢ $80d 40 uojenuasuo) ¢
eseqejeq uowwod NN :1VISNN ¢ i (z33) suoz olwouoog enisnjoxg Jo ety & (02N
Kaning oI1SE) [BGOID (OWI ¢ M % sease ‘Ul ‘84 ‘N 'PD 'ad "BH) SWH Jo suopenuaducy ¢
eseqejeq sealy papajoid :OWOM ¢ % leiseod u) Bupay uopendod ueqin jo o, ¢ SI8jem |eJSe0D OJul |10 jo ebleyosiq ¢
(vdo) 1 10p3s Aq Jopes uonnjjod
uolYy jo awweibold |eqojs) pue |esodsip sjsem pajeanun [enuue ebeiany ¢ £q |esodsip ejsem pejeanun [enuue abessay ¢ SUPBW | SYIMV INIMYW
swweiboid seag jeuoibay JaNn ¢ | peo] juswipes [enuue abeisay ¢ PeO| JUBLUIPaS |enuue abieleny ¢ 2 1E1SE0D | gy TYLSYOD
SO0 Pajos|as JaA0 UONBIDE] g-AN |8AS] punol ¢
suolssiwg (suun uosqoq) sayo
pue ss|jeg ‘uononpold Sy3dy ¢ deo/by Pa}03|8s JGA0 UWINIOD BUOZO [BJOYS|OAS] BUOZO ¢
anjua) |enuajod (uonuy Jad sped) sano uoys|dap
Ele( ‘PEY "ABIYN 'R SUOZQ PHOM ¢ Buneidep ejides Jad uopdwnsuos sgo jeloL ¢ Pajoajas Jeno uonenuaouod SO ouaydsowny ¢ ‘auozo
JELIEJ2I08G 8UOZO dINN ¢ | 8u0Z0 Jo BUUOD) punodwiod Aq uondwinsuod SO 18101 ¢ | SQO Jo podxa @ Hodw ‘vonduwnsuoo ‘uoipnpold ¢ ouaydsojensg
0JU0D
pue juawsjeqe uonnjjod ne uo wmsu_u__._%nxw ¢ .
seale pajosjas ul Hd 18lem uley ¢
*O "00A 'ad ‘Nd
“*HN "ON "20S '09 Jo uoienuasuoo ousydsouny o
Jojoss Aq pue |ejo}
'(F0S "YON '"HN) seseb buikupioe jo suoissiwg o
eseqejeq $sn ndino ojwouo9e jo Jopes Aq pue [ejo} ‘("HD
HYDAa3 WAIEIMIZD/dED! ¢ 000'1A ‘deopy | ¥un Jed pue des sed suojssiwa 20S YON ¢ ‘OOANN ‘00 *ON) s1osunoaud Jo suoissiwy ¢ uonnjjod sy

AnllI - 3



(vao) piy 2 eouejsissy Juewdojaneq (eRYO ¢
(dao J0 %) SMOpU! 18U JusunseAul pallp ublsiog ¢
(seoinies
pue spoob jo spodxe JO 9, SB) 8JIAIes |qap [BJ0L ¢
dND JO % Pue |J0} Jqep |ewaixa [ejo]l ¢
(o5) ojes Juswhojdwaun ¢
(% |enuue) seoud Jewnsuod ‘uoneyu] ¢
(001=G661) epenjosuusl ¢
(daojo %) epeir ¢
s{en} ‘pooj ‘o) ‘(enjen) spodus esipueyossiy ¢
$80)AI8S 'S[BJoLy/SiEIBUILL/S|ON) ‘'SaUNiOB/NUEBL
8Seqejeg uowwod NN -LYLSNN ¢ 1101098 Aq pue [ejo} ‘(enjeA) spodxe esipueyoiely ¢
JAVHLNOD (OLI)OLMAVLIONN ¢ % . ueqn
dVYL1O enpind Jo ‘AN ¢ $5n "W Jopes Aq 40O Jo 9% Se peppe enfep, ¢ pue [esnu ‘Auaaod ejnjosqe U ejdoed jo JequinN ¢
LT T $sn deossd ddd ¢ (ddd) Awed Buiseyoind Jjemod ¢
juewdojeAe PHOAA :jueg PUOM, ¢ G661 I1SU0D eydessed dgo ¢ dea Jod pue |elj0} ‘daD B8y ¢ fwouoog
(eidoed pgQ'ol Jed Jaquinu) SUORDBUUOD JRWIAIL| ¢
(ejdoed goL Jed Jeqwinu) suendwio ¢
(eydoed og| Jed Jeqwinu) suoisiABle) ¢
(sidoed po| Jed sequinu) soipey ¢
s103e91pU| (ejdoad pp| sod sajdod) siededsmau Aleg ¢
juswdojens( PHOMA jueg PHOM ¢ (eidosd
SI0J221pUY 001 Jed Jenjieo pue sau) uew) ssuoydajel ¢
WM ‘aseqejeq esioge] Ol ¢ xas Aq pue ("Aias “pu “'oube)
eseqejeq UOWIWOD NN CLVISNN ¢ Jopes Aq ‘(voneindod %) [e10} 8210 Jnoge] ¢
S103E21PU| ("ue) oes “wud) sainppusdxe uoneonpg ¢
juswidojeaeq uBWINK :JANN ¢ xes Aq ‘(Aiejue) '‘Aepucoes
sonsgels ‘Arewud) ssoib pue Jou ‘Juauyjoiue uonednpy ¢
uoieoNp3 PUOM :00SINN @ xes Aq (o) Aoriay ynpy ¢ (HLTVIH “TOND
sjoedsold whyyul Ausuap uopeindod ¢ elel Ayuay el @ [e1008 JINONGD3
uope|ndod pHOA :ddNN ¢ ¢ % ajes ymosb uonejndod [enuue ebeleay ¢ ejes ywoub pue [ej0} ‘uoneindod ¢ | pue uopendog -0190S
ajsem pajpioal jo aueys ¢
S|EDIWBYD J1X0} 'SH 0} ainsodxg ¢
suooey Juswafieuew sjsepg ¢
) % indyno ojwouosa
"AUOD) 9SEq 'S|EJIWBYD 4NN ¢ $S 000’ L/BY jo yun Jad uononpoid elsem snopiezeH ¢
eseqejeq saoinosey ...._._o>> THM @ $S1 000" /6% INdino 2|Wouose snopiezey
eseqeleg UoWWod NN (LYISNN ¢ joyun Jed pejeseuel e)sem feisnpu) & ‘leanynopBe ‘lepienpul ‘jedidiunw Jopes wswabeuew
wnpuedwo) ejeq :go30 ¢ endeo/By deo Jed uoponpoud eysem fedpjunyy ¢ Aq spoyiew {esodsip pue uopaieuab e1sBpy ¢ QISEA




8sn 113y} g S19ZIBS (V4|
LV1SOVd :0vd

dd9 10 %
ey/by saoe
BUFQEd )

BU/N }

pappe anjea uoipnpoid jeanynouby

pue| ‘opBe uo sepjopsed jo esn

puej "oube uo siaziipay sleydsoyd jo esn
pue] -oube uo siezyiye) uaboryu jo esn

® e PO

SHUN Y20)SaAI

osh Jaziiued

uondwnsuod sppisad
xapu| uoijonpoid poo4
Xepul uononpoud [einynouby

L - 4

HO0)S3AY|
pue ainynouby

eseqejeq uowwod NN (LYLSNN
sJ0)ed1pu|
juawdojeaa( PHOAA Hueg PHOA

$SN 000 bWy
-3)o1yaA

dao o nun Jad Aysuajul diyyel) peoy

¢

(uopdwnsuo? |ejo}

10 e1eys 9,) Hodsuel} peos Aq uondwnsuod ABleug
(suodiie) sjeae pue sesnpedap jo Jaquunp

409 jo yun sed Aususiul oyyel} peoy

(;un 000'0L/uny) shem Jojow jo Aysusq

skem Jojow jo yiBue [ej0).

auibus Jo

adf} Aq ‘(sjdoad 000"t sad) @sn Ul S3I2IYSA JOJOIN

LIRS

L 4

yodsues )]

sJ0je1pU)
juawdojaneq PHOM HUeg PHOAA
sesueeg

pue sapspeis ABleus (w3

¢

®

jusjeainbe
J10 JO @uuo}

e)ded
Jed uopdwnsuos ABisue |ejaiewwoD

uoponpoud ABieue |eDlewwod [Bjo )|

®
¢

{dao jo %) seinypuadxa esusjeq

Buines

ofisawop ssoib ‘uaunsaaul onsewoep ssoib
‘uondwinsuoa ejeaud ‘uondwnsuod awwanob
110j0as puewap Aq dgo Jo uopnguisia
S30INIBS

“nuew “pu) “oube Jopes Aq peppe anjep
Aoue)e 0} sseaoe Yim uonejndod o
uondwinsuod Aou0a)a [Bjol

s3|qemaual oJpAy-uou ‘1es|onu ‘0lpAy

‘lewway) opas Aq uopesaush Ayouos|e [ejoL
(%) asn ABiaua ajqemauay

(uondwnsuoo ABJaus Jo %) Jeu ‘spodwi ABiaug
(uondwinsuoa

ABGiaue |BJ0] JO 9;) @sn |any |BUOCINPEI |

deo Jad pue |ejo) '@sn AGJaus |eaiaLWILIoD |BJO)
puim ‘iejos

‘ssewiolq ‘jeuusyjoeb ‘1esjonu ‘oiphy ‘sjeny ssoy
uopes Aq ‘uononpoid ABisus |e1oleLuLIod [B10 |

L 4

uononpoud pue
uopdwinsuod)

AnIll - 5



KiojearesqQ uequn) JelqeH-NN ¢
PUOAA 8 Jo depy llos :ovd ¢
NLOWOAH ‘02719 :003/S9SN ¢ sedojs g uogeARi3 ¢
Ajjenp Jejepp SO|ISUSIDBIBYD PUE SPUN 10§ ¢
[eqoD jo SEY JSIBM-SHED ¢ (ssuas awn) uonejaban 1§ JoACOpUET ¢
Spjo)d Jo-uny :DQUOMHNN ¢ (sewes awn) Aysusp uoneindod ¢
sujseq JeARY :RIM ¢ (eese ‘vonedo)) sein ¢
MdD NIS3ID ¢ SsUEpUNOg paYsIalepy @
sopepunoq UlWpPe di3 NN ‘OHM =~ ¢ (s2)E| ‘sseAU ‘speo)) eunjoniseyu} ¢ sje8
SERYIIY ‘PHOMAMY:NST ¢ (Z33 pul) seuepunog uiwpyY ¢ ejep poddng AHdVH9039
Xapu| uoydnuo)
‘leuonewsayy) Aouesedsues] ¢
SIOJEDIPUI SDUBLIIAOL) YURGUOA @
eseqejed J14SWOAID ¢ sainjle} ejels ‘sOIYUod Jo 'ON ¢
AN NIS3ID ¢ SUOJUBALIOD peubis SUOHUBAUOD [EJUBWIUONAUT ¢
¥8)093 OV4/NONIVdINN ¢ jejuswuoijAu Jofew o) sepojeuBls ¢ eoe|d ul seioijod ‘suonnyISUl [BlUBLILOIAUT ¢ SOUBUIBAOD)
SO0 pazZiUeqIn Ul @SI0U JO [9A8] ¢
sease guosd @sjou vy uolejndod uewny jo Juaoiad ¢
esiou Aq pejoaye uopeindod jo Jusdlad ¢
(sATvQ) eseasip jousping ¢
(912 sQIV ‘suonosju) Lojesdsal
‘euejew) eseasip Aq ‘aouapoul AjjeHol @
ojes Ayepow ueyu] ¢
ajes yiesp oprin ¢
Jeak xas Aq pue ‘fouejoadxa ayl| ebelany ¢
(sAvQ) siea 3y paisnipy-Auigesia ¢ sieak aAl JApUN UBIP|IYD Ul UONINUIERY
000} Jod ‘ou saseas|p swainbal Jo 9, SE SAUOjED JqRllEAY &
8|qedjunwwiod Aq pasneo Ajjlepoy ¢ pooy [ewiue woy pue |ejo) ‘Addns sauoen ¢
suonaajui Aiojendsal £q pasneo Ayjepopy ¢ $80IAJS Y}BSY UO SaINjipuadxa JUSWWAN0) ¢
000°1 Jad "ou $80|/JBS Yjleay Joj Juads 4ao j0 % ¢ S$201AI8S yj|eay 0} Ssaooe Yym ajdosd Jo oN ¢
% deo Jed @yejul ouoED ¢ paeq |eydsoy Jad ‘ueioisAyd Jjod ajdoad jJo oN ¢
(dwr) wesBoud ad/NepE (sung 000'L Jad) ajes yjepows ueu; ¢ eI puE UeQINn
Buisojuol JUIOr JIDINMN/OHM ¢ “MMHMM uewishyd Jad sidoad jo 'oN o ‘S30JAI9S UOEJ|UES 0) §5008 Yum uopejndod 9, ¢
Gio'ouipiyd :432INN ¢ $69]AI8S UOREYUES |eJn pue ueqin
aseas|([ Jo uapung |eqojs) ‘woday 9% 0} ssedok uopeindod |03 jo 9, & ‘Je1em Bupjuup ajes o) ssedoe yum uonejndod 9, ¢
yleaH PHOA ‘'SISOHM ‘OHM ¢ Jeyem Bupjupp xes Guieq-jjem pue
spadsoid uojeindod pUop \AdNN ¢ o, | eyes 0y ssedde yym uopeindod |e303J0 % ¢ | Aq ‘|esru pue ueqin ‘euy Aueaod mojeq uonejndod ¢ yyesy uewny

AnlIl - 6



=gt SR = ~m | e e R e e P —










REGIONAL ORGANIZATION FOR THE
PROTECTION OF THE MARINE ENVIRONMENT (ROPME)
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