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An holistic approach is necessary for MSP

... but how to address that “everything affects everything” across vast space?
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An holistic approach is necessary for MSP
... but how to address that “everyt"ning affects everything” across vast space?
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Cumulative impact
assessment

Models behind the map
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Environmental pressures Ecosystem components

From human activities Nature values

Sensitivity matrix Results
The specific effect of each pressure

Figures and tables
on each eco-component
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WIO Symphony

WIO Symphony ( 2
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Who we are What we do News Events Clearinghouse Mechanism

= CONVENTION

Western Indian.Ocean Symphony

Home / Western Indian Ocean Symphony

— a tool for ecosystem-based marine spatial planning -

WIO Symphony is a tool based on more than 60 ecology and human activity maps. It supports ecosystem-based Marine Spatial Planning by

calculating cumulative impact over large areas and illustrating those that are under specific pressures. The tool also shows how different

planning and policy measures can lead to a positive environmental impact in an area.




WIO Symphony co-development
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Technical Working Group (TWG) through Nairobi

Convention provides the core, representing 10 countries in ”§
WIO |

Swedish team has experience of developing the Swedish :,
Symphony tool

Regional experts and national teams add scientific
information and advice

International marine community essential for data and g
collaboration

Activities include Workshops — Thematic Groups —
Trainings — Data collection — Modeling — Review —
Implementation

a

Comoros training 2025
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WIO Symphony process

Open & inclusive, tailored for MSP forMarneand

Transparent and reproducible
github.com/WIOSymphony
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Framing the problems and possibilities
WIO Symphony data workshops

]
Hellen Moyoni , '

”Areas with Strong
commercial interests might
be more difficult to obtain

data from, for example the oil or
mining industries.”

”A lot of trust issues, people

are not used to data sharing.

”Most of the data will
have to be

desensitized to remove
commercially sensitive
information

”Mapping of existing data and
establishing collaboration and collection
of that data is resource demanding, the
more restricted the more resource
demanding the process”

Scientist concerns about
"perfect data”

“The challenge with regional data
sharing platforms is the

difference in data policies for

member states that limit
national agencies capacity to share
data.”

”Some data may be
commercially sensitive or

government owned. The
lack of central archives
can be a challenge.”

"Funding needed to give
other data managers
incentives to contribute
data. Gap in human activities at

a regional scale - how do we fill

i T R It is important to clarify

the intention of data
usage early on in order to
gain confidence and through
that participation from data
owners”

"The Main task would be to have

formalize a task team responsible for
coIIating datathatis collected at
alocal level into acoherent
national dataset which could

then be provided nationally. Data
copyrights is not an issue here”

”The openness of data may depend

on who asks for it and in which format
the request is presented. Sometimes a
national country level demand has an easier
path communicating on government level,
sometimes a request from an organization
such as the Nairobi convention might be
more successful than a request from an
internal national government agency”
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The decade of Ocean Science..
The dawn of digitalisation..

2 United Nations Decade
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WIO Symphony gnd The data resolution challange 60 000

Habitat to management scale — local to regional e e e
A |
O |
Data collection ~2 deg > Analysis area %
Lat42 S, 18 N Q. |
Long 6 E, 80 E I3
5 !
Projection: Lambert Cylindrical Equal Area g'
Resolution: ~1km, 250m, 50m 8 1 16
Limited by data, not grid resolution o . - : . _
Shoreline: SRTM Water Body (~30m) 1km 250m 50 m 5m
Management Habitat

~26M cells (1km) ~1 550 000 M cells (5m)

Future update could improve
delineation of the estuarine
environments




WIO Symphony Data Process

from habitat scale to management'sc

Fresh ingrediens and a
well organised kitchen r ' VIain course Side dish Precautions
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World Wide Fund for N
orgr}gge und for Nature

H Wi esources Institute

Source data — R shiny app 1 (R UNEP World Conservation Monitoring Centre
gl I i ? U.S. National Oceanic and Atmospheric Administration

e St me st e Gy a0t A o 7 A K L Bl 8 R St ?i' - The Nature Conservancy

Other providers

Ocean Biogeographic Information System
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Pelagic habitats

Sourced & compiled into yearly averages
directly from Copernicus Marine Service
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Copernicus
Marine Service

Processing by Dr. B. Queste, Gothenburg University ¢
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A new WIO substrate model developed cnvionmen: | I Sverige

Proj: Data Distribution for Marine and
£ o Water Management

Seafloor type: hard
vs soft bottom

dbSEABED
Based in Boulder Colorado,
but with many international
partners
Dr. Chris JENKINS, Pl

WIO: 498+ datasets,
167,000+ observations

dbSEABED database —
worldwide coverage
“tinyurl.com/dbseabed/

”




Hl IR Ocean

Centre for the Fourth Industrial Revolution

Shipping - pressures from activities

AlS data 2020-2022 provided by hubocean.earth




Aquaculture
Artisanal fishing
Tourism

Piers and docks

Artisanal fishing

TR\, T e e
ol S,

U N V’(‘:\ )
N

Y v

(\ 1)/

environment
programme

Coastal tourism

= mauritius hotels

» Remote sensing satellite

photos R
s » Google Maps and Google :
Earth s
D

» Searching for hotels within s s
1 km from the shoreline ‘

JW Marriott Mauritius Resort

sl
3 %o go
&
S ;
® 0 ;, ‘ ° s °
S ¢
s &
°

I B Sweden
Il I Sverige

Swedish Agency
for Marine and
Water Management

m (=]
= cEE
mcaa)

RoseHill ; el Al A

Rirvard
Rempart
oFo@Louis
©
B Beau Bassin ,'
°



i

% g
7x x X \ﬂi\n)x */-m »M
D50 T I S (T
Ao XR A& ‘}' g»“m
..,:._\ 3 }.Mr )umJ.A.
v TR T G

35°26i58!56i0phojdl 0'm

kA : 2
3 f_i § & h»
A A% XX Ao SN §
) o B e B e .
% . O A :
N ek XEX s
A _ JMm.,,)).
g ERRTA AX wﬂ»&wx ot e
e LT RN R K
- R U )Jr.x.« v\%ﬂ)ﬁ N A
AR AR A A
B SPRRE NATS
T ha SO
ALK & § AT o 3
A R ¥ ).r. A A 5 5
))).) 3 )..M A X 44m m
S x P A & m
48
0
).
*

3 | 1985



Y\
UN&
XN £

environment
programme

Machine learning
Modelling new maps from observations

Sperm whales

Observations Predicted map

Toothed whales

ap ©
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= INFORMATION SYSTEM
Leaflet | Tiles © Ess E:

1 — Esri, DeLomy
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Predictor layers (temperature,
salinity, productivity, etc.)

I B Sweden
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Swedish Agency
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Predictive modelling help
unlock data from global to local dataset

Potential future updates
Reef fish collaboration with CORDIO
Improved shark model (new data from KeFS)

- @BIS seamssmm,
Predicted map i

sharks

3 N
Additional shark data provided by
Kenyan Fisheries Services will help

improve next version
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Corww——— wemmmw——— Kilometers
0255 10 15 20

Data Process — combining sources T

Illustration of coral data processing
1. Gather data — Source 1: Global data from WCMC




Illustration of coral data processing
2. Gather data — Source 2 : New high resolution data
from Allen Coral Atlas (published Aug 2020) e

o wmmw———— Kilometers
0 25 5 10 15 20

Allen coral atlas

class
I Coral/Algae
I Microalgal Mats
P Rock
I Rubble
I sand
P seagrass
I unknown

. . i R : 1'&"'& ’-
& i & Sy % T - . Source: Esri, Mmr, G@@:ﬁy@, Earthstar n@p}}ﬂm CNES/Airbus DS, USDA, USG idhthe GIS User Community
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Illustration of coral data processing

3. Combine data. Move from high resolution vector
data to a management scale raster data

Corww wemmmw———— Kilometers
0255 10 15 20

coral wemc grid 250m

. B

coral Allen grid 250m
I

coral overlap

. :

gfthe GIS User Community



Corww——— wmmw———— Kilometers

Illustration of coral data processing 0255 10 15 20

coral combined grid 250m

4. Combine data. Use data quality and expert B oo i
- . - coral

: mangrove gmw2016, tnc2014 - grid 250m
..' - Il :

knowledge to create a final coral layer.

P : &
: \&.,— Bz e

Wl o L = N 1
, Source: Esri, Maxar, GeoEys, S@mmear G@ggmpmcs, CNES/Airbus CS, US@A, USGS, A@r%@m dENBEDENThe GIS User Community



Illustration of coral data processing
5. Aggregate data to analysis grid
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lllustration of coral data processing
Step 8. Uncertainty map

-> Show where coral reefs might occur, but data is missing

:’;;i'owce: ES\'\“MaxSL Geokye,
& Earthstar Geographics,

CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and
the GIS User Community

, Source: Esri, Maxar, Ge

oD, IGN, and t RISV I munity



SELIrce: ESH,‘MaxéL Geokye,

Earthstar Geographics,
CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and
the GIS User Community

Mesophotic Coral
Map Empty in vO1
more data needed..

lllustration of coral data processing
Step 8. Uncertainty map

-> Show where coral reefs might occur, but data is missing
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Large “no data”
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Review process: g % 4=
Engage and make final improvements, create ownership

@ WIO Symphony review =

Select theme
Overview Distribution map Uncertainty map Sensitivity
All layers

T
Component -

Abyssal rock (deep hard bottom) P 11
Abyssal plain (deep soft bottorm) ¥ 2
Air emissions ¥l 1

Algae farming

Baleen whales ¥ 3

Cold-water coral reef ¥ 1

Coral reef - 5 ) Leaflet | © OpenStreetMap contributors, CC-BY-SA

Crustacean fishing (selective) ¥ 2
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Sensitivity = expected effect from exposure to a defined Bt it = B Sverige
pressure of a certain magnitude programme
Swedish Agency
for Marine and
E.g. 130 dB noise at 125 Hz OR baited floating longline at S aans b insok

maximum fishing intensity

What Is sensitivity score

Environmental pressures Ecosystem components Sensitivity matrix
From human activities Mature valuas U Rl E B NS
s on each eco-component

Results
Figures and tables
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10 06 "05 13 19 16 10 | 13 20 11 | 29 28 39 32 13 14 17 OEN 25 13 10 | 18 | 16 05| 07 06 10 12 10 12 | 10 22 20 25 08 | 10 | 18 08 25 18 15
11 09 05 12 22 18 13 | 16 13 09 | 32 28 20 28 17 21 08 33 14 10 | 21 | 22 06 | 10 07 08 15 10 15 | 18 30 19 23 10 | 14 | 21 12 27 18 15
05 07 17 20 25 17 | 13 15 15 17 18 10 | 37 23 28 17 27 13 10 | 16 | 18 | 05 | 05 07 10 07 10 | 13 27 20 28 WGOM| 10 | 20 |07 30 10 14
13 31 20 19 26 33 18 | 20 15 08 | 10 10 20 18 | 38 30 36 23 28 15 13 | 15 | 24 10 | 10 05 | 13 08 18 10 15 | 13 27 21 27 10 | 20 | 27 15 32 18 18
18 29 2,0 19 2,0 29 20 23 18 10 16 14 2,1 2,0 3,0 28 2,7 12 2,8 2,1 13 2,0 25 1,0 09 0,5 12 12 18 12 15 15 28 21 2,7 038 18 25 12 29 16 19
1,0 15 16 13 18 14 12 18 2,0 14 30 26 31 30 18 23 23 08 25 2,7 2,0 14 2,0 0,7 08 04 08 12 12 10 12 1,0 24 18 2,2 038 15 2,0 12 23 18 16
0,7 0,38 1,0 1,0 17 19 14 16 2,2 21 2,7 2,2 1,7 28 2,0 08 2,0 1,0 23 1,2 13 12 1,0 1,0 14 19 2,0 08 0,7 04 06 1,0 14 1,0 14 1,0 22 1,7 2,4 1,0 14 2,0 1,0 23 18 15
1,0 13 1,0 15 15 13 12 16 2,2 14 2,4 2,2 2,1 2,8 2,7 25 2,7 08 2,8 2,7 16 0,38 0,6 1,0 18 15 2,0 0,7 08 04 08 12 12 1,0 12 1,0 2,2 18 21 038 16 20 1,0 2,5 18 16
17 34 20 14 29 28 28 | 22 14 | 06 06 05 28 15 14 | 38 38 15 12 |06 08 10 06 | 1,7 | 22 08 | 13 08 | 1,0 12 16 10 10 | 16 24 23 28 08 | 25 | 24 14 28 20 1,7
18 32 24 08 25 32 28 | 24 14 08 05 24 05 06 10 25 08 12 [ 06 10 08 04| 17 |22 [ 05 | 13 10 | 12 14 18 12 10 | 16 26 25 32 08 | 30 | 26 16 25 20 16
26 33 23 13 2,0 23 2,0 2,0 14 14 1,0 1,0 1,0 1,0 1,0 08 1,0 16 14 13 2,0 - 0,7 24 1,0 1,0 12 14 2,0 1,2 13 13 25 18 32 2,4 2,4 16 22 23 37 2,5 33 17
2,0 35 23 05 2,0 2,0 13 13 1,0 0,7 0,7 0,7 0,7 0,7 0,7 0,7 1,7 0,7 1,0 1,0 1,0 13 0,5 18 13 1,0 0,38 15 05 0,5 1,0 2,0 1,0 28 2,0 18 1,0 15 2,0 3,0 1,7 2,5 13
13 1,7 23 05 15 28 13 18 05 1,0 13 13 2,0 2,0 33 23 25 18 15 13 15 1,0 18 15 1,0 18 1,0 15 16 13 23 23 1,0 1,0 1,0 20 2,0 23 08 15 1,0 1,0 2,0 05 16
28 32 07 05 07 20 13 |15 05 20 |10 10 15 15 33 23 20 18 13 15 10 | 10 10 13 10 [ 05 | 10 13 | 12 13 18 15 15 13 | 15 | 1,0 1,0 20 | 05 15
20 23 07 05 10 28 08 |20 05 10 [ 13 13 20 20 33 23 23 15 15 23 15 |07 15 13 10 | 15 | 20 13 | 08 r - — 13 | 05 15
22 25 07 05 12 28 08 |20 05 20|08 oO8 18 18 33 18 15 15 15 23 10 | 07 10 08 10 20 13 | 08 17 | 05 14
3,0 43 35 05 2,8 18 33 13 0,5 2,0 0,7 0,7 0,7 1,0 2,0 0,7 13 15 2,8 2,8 13 1,0 25 18 2,0 2,8 1,0 15 2,0 2,7 3,0 2,0
3,0 38 23 1,3 25 3,4 3,0 26 14 3,0 13 1,3 14 1,2 2,7 1,2 23 18 14 26 14 14 2,0 1,8 13 1,7 1,8 1,2 1,1
30 36 18 05 30 4,0 25 28 22 20 28 13 1,7 2,0 40 30 2,7 23 2,0 28 15 1,7 2,0 25 3,0 25 20 2,0 15
20 30 10 05 30 42 22 |28 22 23 | 30 WOOM 10 10 37 20 30 30 30 15 | 10 |05 13 30 | 17 | 23 13 | 07
16 30 17 |05 30 23 13 |13 15 13 | 065 05 10 10 30 10 20 15 15 15 |05 | 15 [ 05 15 10 | 15 | 1,7 | 07 | 13
18 30 23 .05 23 23 15 | 15 15 13 | 05 0 |05 25 05 20 15 15 15 10 | 10 15 15 10 | 15 | 1,7 | 07 | 13

1,0 0,5 1,7
1,0 1,0 27 1,0 0,7
08 30 17 | 10 13
08 30 17 | 10 13
05 30
30 10
20
1,0
05










Cumulative pressure
Coral reef

Pressures with highest impact

Dredging
Land reclamation
Underwater noise

Ship pollution
. Hydrology change

19.69%
18.01%
17.63%
17.49%

9.5%
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