I Sweden Swedish Agency
. for Marine and
Sverlge Water Management

Capacities for strategic environmental
cumulative impact assessment

Data modelling, the tool Symphony and how it is
used in each of the MSP phases
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Kenya is building it



New South Wales is piloting it
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Sweden has it
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Western Indian Ocean has it too
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Capacity for strategic environmental
cumulative impact assessment

In the cases mentioned, it is thru the tool Symphony
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Cumulative impact
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It is affected by fishing
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But not only fishing; shipping
and tourism as well
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Water Management



Everything affects everything

across vast space
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A number of tools and methods I Stedlh Arency

Water Management

There are a number of tools and ways to assess cumulative impact
» Carpe Diem — Norsaic project

» CIA module — Tools4MSP

» Write own scripts in R or Python

» Symphony

» What tools do you use to assess cumulative impact? Please share.
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Symphony is a web tool that supports marine
management and spatial planning by assessing " Water Mangement

environmental impact from human activities

» Visualize data, test scenarios, and compare

different ways of using the ocean

» Highlight values and threats

» Code and modelling scripts are open source



View the data layers, such as

maps of ecosystem components

WIO Symphony &

Sweden
Sverige

Ecosystem Components

No area selected
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Draw your own areas, and edit
pressures to test various scenarios of future use fawt"“:‘;ggr:t

WIO Symphony f‘_; e mge

Pressures

Pemba Channel Conservation Area (Not
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Search for pressure

il
Aquaculture ~ B
Algae farming == ¢
Pemba !
Edit intensity ;
Percentage +11%  Constant
Ch Chake 1
+
& 0 /
/
Mariculture =Ww
Edit intensity
J
Percentage +13%  Constant , f 4
® 0
/!

FORMARINE AND WATER MANAGEMENT / L OpenStreetMap contributors,



I B Sweden
Il I Sverige

Cumulative impact is shown as
heat maps
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WIO Symphony (4.
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Use the diagram in the calculation report to see
what is impacting what fawt"“:’tfgr:t

Calculation Report

OPEN IN NEW TAB EXPORT AS CSV EXPORT AS GEOTIFF
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See top 5 impacts

in the calculation report diagram e

Water Management

Calculation Report
Pressures with highest impact Nature values with highest impact

Artisanal fishing ‘ Coral reef fish
I Algae farming I coral reef
! Underwater noise [ seagrass bed
I8 ship pollution B shallow soft
B Temperature rise B Dolphins

100
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OPEN IN NEW TAB EXPORT AS CSV EXPORT AS GEOTIFF PRINT
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Compare two scenarios with
the comparison report forMarieand
Water Management

Calculation Comparison Report

; ; 2 Havs
Baseline Pemba Channel Conservation Area and MSP Scenario och Vattar

Pemba Channel Conservation Area myndigheten

Baseline version: BASELINE2022-v5
Algorithm: Cumulative impact

Cumulative effect

Baseline  MSP Scenario
Pemba Pemba
Channel Channel

Relative

. : change
Conservation Conservation

Area Area

Total: 15646293 29421176 +88.04%
Average: 9902717 9,310.4987 -5.98%
Min: 0 1] 0%
Max: 111,926 94,743 -15.35%
Std. Dev: 14,608.5369 13,499.1685 -7.59%
Calculated

area:

98.75 km?

+ The image shows the relative difference in total cumula-
tive impact between the base and what-if scenario.
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OPEN IN NEW TAB PRINT




Export and reuse

Calculation Report

Pressures with highest impact

Artisanal fishing
| Algae farming
Il Underwater noise
I ship pollution

B Temperature rise

OPEN IN NEW TAB

26.93%
15.97%
13.24%
10.65%

9.82%

Nature values with highest impact

| Coral reef fish
W coral reef
[ seagrass bed
I shallow soft
8 Dolphins

14.18%
14.11%
9.15%
7.16%
5.01%

, H B -

EXPORT AS CSV

EXPORT AS GEOTIFF

3824-Scenario-South-area-future

-wind-utf8
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I3

PDF

3824-5cenario-South-area-future
-wind-utf




I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

Use of Symphony in Sweden



Part in ecosystem-based marine
spatial planning Sweden

Inclusion,
recognition,
representation

Ecosystem-based MSP

Green maps

Areas designations

on particular
consideration nature
in MSP

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

Impact assessment

Strategic environmental
assessment

Cumulative impact
assessment




Use of Symphony
Sweden

1.

2.

Spatial overview

Answers planning questions

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

Adjust areas

Basis for strategic
environmental
assessment



How Sweden used Symphony:

baseline results

Baltic Sea
line cumulative impact | ...
: i : ﬂ

Percentage of the highest cumulative impact
in the Baltic Proper included the coastal zone.

h Where is the impact high?

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management




How Sweden used Symphony: .

comparing alternative plans
Swedish Agency

for Marine and
Water Management

Negotiated plan Alternative plan

How may different plans
affect the environment?

e

Impact difference
to baseline




How Sweden used Symphony:
comparing alternative solutions
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What happens if
shipping is re-directed?



How Sweden used Symphony:

comparing alternative solutions
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Re-routing shipping is 10 times
better for local environment

What happens if
shipping is re-directed?
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How Sweden used Symphony: .
find suitable areas
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Karta 5. FPlankarta bavsplamnecormrade (Ostorsycory

DAY

\ Where is it best to build

offshore wind power?

Power production per
e environmental impact




I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

When



I B Sweden
Il I Sverige

Useful in MSP phases

Swedish Agency
for Marine and
Water Management

1. Setting the scene

7 N

2. Designing the
planning process

Don't wait till you've
finished the plan

Use Symphony to show,
design and assess as well

3. Assessment for
planning

4

4. Developing the
marine spatial plan
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e Swed
B Sveden

pressures, ecosystem components,
sensitivity and impact for baseline Swedish Agency

analysis and boundary setting for‘l)llva:ine Gnd t
ater ivianagemen

UserI In MSP phases N( Data and metadata showing human . Sverige

1. Setting the scene

~ N

2. Designing the — Maps and infographics

Data metrics — 2 — )
planning process for stakeholder discussions

to monitor change

over time, with
future data updates Don't wait till you've

finished the plan
Use Symphony to show,
design and assess as well

3, Assessment for __ Custom impact assessment by
planning activity, sector or ecological components

e

Standardized, maps reports and R z

data suitable for publications and :
. . 4. Developing the

explaining MSP decisions : :
marine spatial plan

—/  Compare plan scenarios to design
a zonation plan with minimal impact,
compare whole alternative plans
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Reasons to develop capacity
for strategic environmental
cumulative impact assessments




To achieve objectives

» MSP

public process

analysing and allocating
spatial and temporal
distribution of human activities

to achieve ecological, economic and
social objectives

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

The future we want
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Test planning solutions for Marine and

Water Management

» Try, test and compare different
planning options The future we want

» Which plan takes us to the
future we want




I I Sweden
. . Il B Sverige
Show alternative plans regarding
environmental cumulative impact o, et
Good Water Management
A
» Find the best option from a cumulative impact Best
point of view B

» How could an alternative plan look like

? Worst
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Environmental impact
- Economic impact

- Social impact
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Overall for Marine and
Water Management

Economic
prosperity

Social wellbeing

Swedish Agency for Marine and Water Management 2022, Turpie et al.
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Overall for Marine and
Water Management

Economic
prosperity

Social wellbeing Ecosystem health

Swedish Agency for Marine and Water Management 2022, Turpie et al.



Community peace
and harmony
Security

Perception of voice

Voice Household representation
Household in decision-making bodies Access to markets

prosperity

Opportunity

Access to electricity

Resources

Access to healthcare

Annual income Access to education

Social wellbeing

Household peace
and harmony

S it -
ecurity Decision power

in the household

Voice - —
Gender equality epresentation in

decision-making bodies

Opportunity
Share of the job market

Swedish Agency for Marine
Resou rces and Water Management 2022,
] Turpie et al.

Share of income



Fishing m——— 18.15
Buying/selling goods m— 17 .47
Service industry m—— 1027

Employment Health .and educat?on — 8 56
Fish processing 7.53
_ . Mineral extraction e 6. 85
% hh W|th % JObS held Tourism s 548 Kenya
jObS by men Transport s 4.79
Agriculture mmm 4 45
Kenya 42% 63% Aquacultu_re == 3.08
Construction = 3.08
Tanzania 73% 52% 0 10 20 - /G
Madagascar 30% 78% Fishing meesssss—— 36.17

Fish processing mssss—— 16.72
Buying/selling goods m—— 13.67
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Agriculture - 8 68 Tanzania
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Madagascar



Livelihood activities

Fishing important throughout, but especially in
Madagascar

Salt is important in Tanzania but not much
elsewhere

Mining and tourism feature in Kenya but not
elsewhere (still small)

Upland activities most prevalent in Kenya
crops, livestock, gathering resources

Petty trade common in Kenya and Tanzania
but not Madagascar

% hh Kenya Tanzania Madagascar
Offshore fishing 42.5 35.3 61.2
Inshore fishing 33.6 20.7 82.7
Mariculture 12.6 14.6 15.8
Fish trading 27.4 33.7 25.9
Salt making 0 11 3.9
Mining 9.7 1.1 0
Tourism 9.3 0.5 0.4
Timber & poles 6.4 0.9 18.8
Firewood 79.9 41.4 30.9
Charcoal 5.1 0.9 5.5
Wild plant raw materials 35.2 6.2 6.8
Wild plant foods 36.6 4.3 4.9
Hunting 4 0.2 3.1
Crops 67.5 50.5 24.9
Poultry 49.9 55.3
Livestock > 20.9 24.6
Petty trade 20.2 21.9 7



Income from livelihoods and jobs

Overall income

Matuga

* % of income from fishing is Kenya Ve
high throughout

« Especially Madagascar Lunga Lunga

¢ O i
%o from farming very low m Fishing

throughout

Mayomboni, Moa

* Pensions, welfare and Tanzania

remittances are rare Farming

Doda, Manza, Boma

Mtimbwani, Kwale

Other marine

_ resources
Median Average

US$ Int.t$ US$S Int. $ Other resources

Sahamalaza

Kenya 1911 4977 3440 8961 Madagascar o R

Madagascar 791 2724 1084 3733 0% oo a0 e0% 8% 100%

Tanzania 814 2119 1319 3433 m Jobs



» Visit the guide

Incorporting povery and gender consderations i Marine

Design a socially sustainable marine spatial
planning process and plan

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

Menu Factsand Lelsure EUand Interationsl Policy and Requlation Q Search thiswebsite

Hitta pé sidan

—— Central concepts n this guide

Guide: Address poverty and
gender in marine spatial
planning

This guide will help you design a socially sustainable marine spatial
planning process, with focus on poverty and gender equality.

By following the steps n this guide, you wildeally be able to design an nclusive
spatial plan that

your marine spatia plan

Contact

Central concepts in this guide

Poverty - not only lack of money

Whenwe write poverty n this quide, we do not mean only lack of mone

stead we include four tings in poverty

max D LW

Poverty and Gender

Perspectives in Marine Spatial

Planning: Lessons from Kwale
ounty in Coastal Kenyz

Poverty and gender considerations.
in marine spatial planning

Conceptual and anaiytca ramework

DEVELOPING METRICS OF POVERTY
AND GENDER CONSIDERATIONS IN
MARINE SPATIAL PLANNING

Asynthesis of case studies n Kenya, Madagascar and Tanzania



http://www.havochvatten.se/guide-poverty-gender-msp
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Building a Symphony
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Not out-of-the-box: Have to be built

You need We have

— W 4
» Data . - F—4 » Code is free, open source

» Layers » Supporting tools in place

» Servers » Contact SWAM for talks
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Data and modelling
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Creating layers, maps
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Workflow

Water Management

Data Layer

validation creation
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Data modelling

» Use models for data-poor areas

» One method is species distribution modelling:

- a method used in ecology to predict where a species is likely to
live based on environmental conditions

» It combines:
1. Species data
2. Environmental variables
3. Mathematical, statistical models



Species data

The locations where
this organism have
been observed

Environmental variables

temperature, rainfall,

elevation, soil, vegetation

34
I

32
1

30
!

28
1

26
!

115 -110

Map images from R

Ensemble modelling

Statistical

GLM -
linear/parametric
baseline

MARS - flexible,
captures non-linear
thresholds

Machine learning

MAXNET — standard
for presence-only
modelling

RF — captures
complex interactions

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

—>

-115 -110

0.80

0.60

0.40

0.20

Layers: prediction in
areas not sampled
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Put layers into the tool

Environmental pressures Ecosystem components Sensitivity matrix Results

From human activities Nature values Wise EpEEIE B e 65151 TSR Figures and tables
on each eco-component

[ ] [ ) o0 ’

]
’

X
|




I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

All models are wrong, but some are useful

Geroge Box
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Support material
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Material for building and using a Symphony

Budget estimation

1. Hour guesstimates:
» Establishing a new Symphony server based on the GitHub repository code 3 to 16 hours
» Converting spatial data for ecosystem components and pressures 80 hours per layer

» Coordinating expert input to create the sensitivity matrix 50 to 200 hours



I B Sweden

Il I Sverige
Material for building and using a Symphony for Marheand "
Water Management
Get in place “3\7" Use
1. Source code 1. Training material
2. Installation guide — help in instantiating, 2. Manual
setting up

3. Import tool — get your layers into a Symphony

instance

4. Data pipelines — create and re-do your layers,
a QGIS plugin



Data pipelines — create and re-do
your layers with a QGIS plugin

» Pressures » Ecosystems

\

. = s ™

(
PR QY

Map layer creation becomes easier with the data pipelines QGIS plugin

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management
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Thlngs you can use Water Management
1. Web page of WIO Symphony 4. Wiki page for WIO Symphony Project
www.nairobiconvention.org/wio-symphony https://github.com/WIOSymphony/WIOSym_|
_ _ nfoChannel/wiki
2. Log-ins to WIO Symphony available for
COBSEA countries via COBSEA, or request 5. Layers in WIO Symphony, with i

at www.nairobiconvention.org/wio-symphony download and data sources

https://github.com/WIOSymphony/wiosym/blo
b/main/README.md

3. Manual for WIO Symphony

https://www.nairobiconvention.org/clearingho
use/sites/default/files/WIO%20Symphony %20 6. Source code for Symphony MSP-
user%20manual_March%202024.pdf Symphony and import tool on GitHub



http://www.nairobiconvention.org/wio-symphony
http://www.nairobiconvention.org/wio-symphony
https://www.nairobiconvention.org/clearinghouse/sites/default/files/WIO%20Symphony%20user%20manual_March%202024.pdf
https://www.nairobiconvention.org/clearinghouse/sites/default/files/WIO%20Symphony%20user%20manual_March%202024.pdf
https://www.nairobiconvention.org/clearinghouse/sites/default/files/WIO%20Symphony%20user%20manual_March%202024.pdf
https://github.com/WIOSymphony/WIOSym_InfoChannel/wiki
https://github.com/WIOSymphony/WIOSym_InfoChannel/wiki
https://github.com/WIOSymphony/wiosym/blob/main/README.md
https://github.com/WIOSymphony/wiosym/blob/main/README.md
https://github.com/havochvatten/MSP-Symphony
https://github.com/havochvatten/MSP-Symphony

Sweden
I Sverige

Swedish Agency
for Marine and
Water Management

Swedish Agency
for Marine and
Water Management

Protect, restore and ensure
sustainable use
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We are colleagues, not consultants
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Kenya is building capacity in cumulative S
impact assessment " Water Managernent

» Kenya is currently building both capacity and a
tool for cumulative impact assessment for their
MSP on two scales: national and subnational
using the Symphony.

» Joint development by KMFRI, the Kenya Marine
and Fisheries Research Institute, and SwWAM

About Symphony Kenya:
www.havochvatten.se/en/eu-and-
international/international-cooperation/symphony-

Building the Symphony Kenya tool together means collecting data, programming kenva-proieot

scripts, modelling maps, setting ecological scores and reviewing it all, with experts on

data, fishing, planning, ecology, shipping and wildlife. Expert team work.


http://www.havochvatten.se/en/eu-and-international/international-cooperation/symphony-kenya-project
http://www.havochvatten.se/en/eu-and-international/international-cooperation/symphony-kenya-project
http://www.havochvatten.se/en/eu-and-international/international-cooperation/symphony-kenya-project

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

Closing words
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Remember Lo

. The sum of all pressures is important — make cumulative impact assessments

. Test different ways of using the ocean — create scenarios

. Symphony is a tool you can build to help you do that P
. Kenya, New South Wales, Sweden, Western Indian Ocean,...

. There are other tools and ways

. All models are wrong, but some are useful

. Use our support material, and feel free to contact SWAM colleagues %



Contacts

Wilhelm Gardmark
wilhelm.gardmark@havochvatten.se
www.havochvatten.se

Thank you!

I Sweden Swedish Agency
. for Marine and
Sverlge Water Management

www.havochvatten.se



Resources

1. About Symphony Kenya: Symphony Kenya
www.havochvatten.se/en/eu-and-international/international-

cooperation/symphony-kenya-project

2. Web page of WIO Symphony www.nairobiconvention.org/wio-

symphony

3. Manual for WIO Symphony

https://www.nairobiconvention.org/clearinghouse/sites/default/files/\WI

0%20Symphony%20user%20manual March%202024.pdf

4. List of layers in WIO Symphony, with download and data sources
https://github.com/WIOSymphony/wiosym/blob/main/README.md

5. Wiki page for WIO Symphony Project
https://github.com/WIOSymphony/WIOSym [InfoChannel/wiki

6. Source code for Symphony MSP-Symphony on GitHub

10.

11.

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

Import tool https://github.com/havochvatten/symphony-import on
GitHub

Installation guide (coming)

Report: Cumulative Impact Assessment for Maritime Spatial Planning

in the Baltic Sea Region https://maritime-spatial-

planning.ec.europa.eu/media/12514

Paper: Current status, advancements and development needs of
geospatial decision support tools for marine spatial planning in
European seas (2021)
https://doi.org/10.1016/j.ocecoaman.2021.105644

Paper: Strategic agency and learning in sustainability initiatives
driving transformation: the symphony tool for ecosystem-based
marine spatial planning (2023) https://doi.org/10.1007/s11625-022-
01286-w



http://www.havochvatten.se/en/eu-and-international/international-cooperation/symphony-kenya-project
http://www.havochvatten.se/en/eu-and-international/international-cooperation/symphony-kenya-project
http://www.nairobiconvention.org/wio-symphony
http://www.nairobiconvention.org/wio-symphony
https://www.nairobiconvention.org/clearinghouse/sites/default/files/WIO%20Symphony%20user%20manual_March%202024.pdf
https://www.nairobiconvention.org/clearinghouse/sites/default/files/WIO%20Symphony%20user%20manual_March%202024.pdf
https://github.com/WIOSymphony/wiosym/blob/main/README.md
https://github.com/WIOSymphony/WIOSym_InfoChannel/wiki
https://github.com/havochvatten/MSP-Symphony
https://github.com/havochvatten/symphony-import
https://maritime-spatial-planning.ec.europa.eu/media/12514
https://maritime-spatial-planning.ec.europa.eu/media/12514
https://doi.org/10.1016/j.ocecoaman.2021.105644
https://doi.org/10.1007/s11625-022-01286-w
https://doi.org/10.1007/s11625-022-01286-w

Report suspicions of
corruption, irregularities and other wrongdoings to
our whistleblower function
www.havochvatten.se/en/our-organization/about-swam/whistleblowing

I Sweden Swedish Agency
. for Marine and
Sverlge Water Management
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