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Mangrove ecosystems

» % of all coastal intertropical areas
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© IRD - C. Proisy



Mangrove ecosystems

% of all coastal intertropical areas

Intertidal forest ecotone

Root systems adapted to marine
immersion and extreme salinity
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Importance of mangroves

=) Numerous ecosystem services

( £ ) Coastal
protection
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mm) Well-being and  livelihoods  of
populations increasingly concentrated
along the coasts




Threats to mangroves

Mangroves have decreased by 30-50% over the last 50 years (Duke et al.
2007 ; Polidoro et al. 2010)

» Human pressure & destruction » Natural / climate change impacts
: T
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Basse-Casamance, extensive rice cultivation in mangroves French Guyana, coastal erosion impacts on mangrove



Monitoring mangroves with MangMap: context

» Designed as an open science tool in support to southern partners, not a research project
of EO R&D

Downstream application - EO for Society

1. Scientific Research

Multidisciplinary research projects including EO data, methods and applications
- SOS Mambo (CNES/TOSCA) Poster Session

2. Science as vector of development

Mang Adapting research output, seeking
Capacity building & empowerment, open data dissemination, — MOP ~  to meet transverse needs of local

open science programs, Education... Partners




Monitoring mangroves with MangMap: context

» Designed as an open science tool in support to southern partners, not a research project

of EO R&D

Py,

> Original needs: Partners in Madagascar, extended to an international framework SCO

Bottom-up approch

o Upstream collaborative Partners: invited to share reference data, and to

relay MangMap actions in favor of End-users awareness and empowerment

o Dowstream End-users: consulted to collect feedbacks, needs &

recommendations to set and scale future orientations

- The network under construction is MangMap’s priority for 2025

SPACE CLIMATE
OBSERVATORY

Target end-user profile

Scientists, academic students, PhDs,
post-docs...

GIS analysts, officers in
environmental agencies, Parks,
protected areas, technical services at
all territorial levels...

Prerequisites: notions in remote
sensing
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Monitoring mangroves with MangMap: proposal

Provide an interactive dashboard dedicated to satellite

On-the-shelf pre-processed products of coastal

driven mangrove monitoring ;
areas with mangroves

* Reflectance & Spectral indexes Q.
platforms, in full open access, focused on local scales » Mangrove extent (quarterly)

and infra annual timelines,

On-demand Services to support product analysis

allowing consultation, retrieval or on-line production of * Statistics reports on Index evolutions
new information, inside specific End-user areas of » Differences in raster indexes
interest & time range of interest within the time series * Assessment of spatial evolutions

* Bombetoka Bay, Madagascar

* Obock Region, Djibouti

* South Coast, Senegal

* North Province, New Caledonia
* Central Coast, French Guiana

in order to assist End-users in identifying & documenting in

time and space mangrove distribution and status




Monitoring mangroves with MangMap:

products and services

Data, image processing, products in coastal areas

@ Sentinel 2 reflectance data (level 2A) every 5 days (3 different color composites)

@ 11 spectral indexes informing on mangrove: NDVI, NDWI, NDWI2, MNDWI,
MNDWI2, NDRE, BIGR, CMRI, IRECI, MVI, SAVI, every 5 days (raster outputs)

@ Mangrove extent quarterly (vectors outputs)

@ Temporal composites (all indexes): month, quarter, half-year, year (raster outputs)

On-demand Services

@ Statistics reports: evolutions in temporal composites values within end-user

polygons, along transects, on plot (graphs, table outputs)

@ Date to date raster differences in temporal composites values: within end-user

polygons (raster outputs)

@ Assessment of mangrove spatial evolution: within end-user polygon (raster, table

outputs)

Satellite-based mangrove
monitoring platform

49

Downloading
Sentinel 2
TOA
images
level 1C quarterly

’ PRODUCTS SR

%
ND\/,_“"-.

NDWI..| Spectral index
2

i Mangrove e
Temporal composite of index 0 Vector

Year, half-year, quarter, month

SERVICES 5 =
e AT Index time Assessment of change
Statistical calculations

e difference calculation 0 in mangrove areas e

Standard Between 2

Mean Quantiles Year Half-year Quarter Month Da
deviation t/ Y quarters

o Transect
Polygon
La TeleScop o Ve

TOA: Top Of Atmosphere, SR: Surface Reflectance

SDpenLDAP 'Map§§[\_{__3'r NGINX * Q a s

..........



Monitoring mangroves with MangMap: Mop-
products and services

Data, image processing, products in coastal areas

@ Sentinel 2 reflectance data (level 2A) every 5 days (3 different color composites)

@ 11 spectral indexes informing on mangrove: NDVI, NDWI, NDWI2, MNDWI,
MNDWI2, NDRE, BIGR, CMRI, IRECI, MVI, SAVI, every 5 days (raster outputs) Powniodiing

Sentinel 2
TOA

images

level 1C

Retrieval of 2A Levels

User profile enhancement
Ergonomics (moving window)
Constraints on number/size of end-

user AOIs
SER

P

ige

6 difference calculation 0 in mangrove areas e

Standard Between 2
Year Half-year Quarter  Month Day quarters

5 LausLIcdl caicuiauuns

@ Date to date ra®ter differences in temporal composites values: within end-user

Mean Quantiles w
deviation

polygons (raster outputs)
o Transect
@ Assessment of mangrove spatial evolution: within end-user polygon (raster, table i

TOA: Top Of Atmosphere, SR: Surface Reflectance

outputs)

W SDpenLDAP aMap§gl;\L§r NGINX * \’/ a Js



Mangrove
Mapping & Monitoring

User interface: access from website
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Mangrove
Mopping & Monitoring

User interface: access from website
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Mangrove
Mapping & Monitoring

User interface: access from website
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Mangrove
Mapping & Monitoring

Image browsing: full temporal series (every 5 days)

| 3% English ;ﬁ

Find a location

Sentinel images a

@® Natural colors
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O MIR

Indexes v
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Mapping & Monitoring

Image browsing: full temporal series (every 5 days)
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Indexes: every 5 days (11 indexes) e
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Indexes: every 5 days (11 indexes) L
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Find a location
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Indexes: every 5 days (11 indexes) e
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Indexes: every 5 days (11 indexes) L
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Indexes: every 5 days (11 indexes) L
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Indexes: every 5 days (11 indexes) e
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Indexes: every 5 days (11 indexes) e
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Indexes: every 5 days (11 indexes) L
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Indexes: every 5 days (11 indexes) L
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Indexes: every 5 days (11 indexes) e
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Indexes: every 5 days (11 indexes) e
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Indexes: every 5 days (11 indexes) e
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On-demand Services Mop-

Statistics report along enduser transect
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On-demand Services

Statistics report along enduser transect
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On-demand Services mop_
Statistics report along enduser transect

Index : Periodicity : Month : Year : Choose an end Date

NDVI ~  Monthly ~ March - 2018~ 31/03/2019 o

® Mean O Maximum O Minimum O Quartile1 O Quartile2 O Quartile3 O Standard deviation x 2018-3 - oee

Only 5 dates are available, to see more, please click on this button : i

I 20183

Distance (m)




Mang

On-demand Services mop_
Statistics report along enduser transect

Index : Periodicity : Month : Year : Choose an end Date

NDVI ~  Monthly ~ March - 2018~ 31/03/2019 o

® Mean O Maximum O Minimum O Quartile1 O Quartile2 © Quartile3 O Standard deviation x 2018-3 x 20186 ~ oee

Only 5 dates are available, to see more, please click on this button : i

B 20183 [ 20186

S O 6 0D L0
PR o

Distance (m)
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On-demand Services mop_
Statistics report along enduser transect

X
Index : Periodicity : Month : Year : Choose an end Date
NDVI ~  Monthly ~ March ~ 2018~ 31/03/2019 ol
x 2018-3 x 2018-6
x 2018-9
® Mean O Maximum O Minimum O Quartile1 O Quartile2 O Quartile 3 O Standard deviation m—— - oee
% =
x 2019-2

Only 5 dates are available, to see more, please click on this button : i

B 20153 N 20156 [ 20159 [ 201512 | 2019-2
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Mangrove

Quarterly Mangrove extent — 25/03/2018 e
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Quarterly Mangrove extent — 14/03/2023 o
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On-demand services

Mangrove spatial evolution within enduser poygon
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On-demand services -l
Mangrove spatial evolution within enduser poygon

mang X .
Q | 1% § & -
mw"‘&*mg © 2 Start Date: |Q1 v || 2018 v | End Date: |Q1 v||2023 v| [AARES Layer's opacity : ® X =" O %S
T B EGEELD
Half-yearly v
Yearly v
Polygons and transects a
® Mangroves °=-
® Polygons =~
CTransects =¥ Please select a valid date range
Technical Layers a ¥
[1Crop Zone ==
Basemaps a

® OSM =v

© OpenStreetMap contributors.




On-demand services -l
Mangrove spatial evolution within enduser poygon

Start Date: Q1 v|[2018 v | End Date: [Q1 v|[2023 v| [RALES Layer's opacity -

Difference between start
and end dates :

Gain

Loss

Stable

Surface 2018 Q1 2023 Q1

Total 183.65 ha 150.63 ha

Stable 183.65 ha 129.69 ha

Gain 2094 ha

Loss 53.96 ha

© OpenStreetMap contributors.




Conclusion — next steps

» Extension to 11 new sites + new Madagascar sites : ramp-up October 2024 — May 2025

Geographical extension ramp-up
X =
.Cancer f.rOP"N. .

{
Equator

Capricomn tropic

Mang

Mangrove .
ing nitoring



Conclusion — next steps

» Extension to 11 new sites + new Madagascar sites : ramp-up October 2024 — May 2025

» Further upgrades planned starting Q2 of 2025

Next developments on the platform

o Quality assurance plan under construction

o Improvements of end-user experience after collecting first feedbacks
o New products and services based on S2 Time series, on radar time

series, on Very High Spatial Resolution imagery in specific sites

Examples: Motion window in Enduser AOI; Enduser configuration of surveillance/alerts of local

degradation / deforestation / restauration...

Prospects 2025/26

Migration in a scalable scientific cloud
infrastructure, under construction in
Montpellier (kubernetes, STAC...)




Conclusion — next steps

» Extension to 11 new sites + Extension of Madagascar sites : October 2024 — May 2025
» Further upgrades planned starting Q2 of 2025

» Networking with Focal Partners: Workshops and Training sessions in prep for 2025

Capacity building & empowerment

o Raising awareness: Webinars in all sites

o On-site Training to MangMap Services: key sites " " Showcased in Thematic Training Session

o Webinar Training to MangMap Services: all Sites

e, B s Gpemicus
. . . g \1m S 3 ) WORKING
o News on website, Posts on social media R - GROUP
- , AFRICA

WE ARE OPENED TO COLLABORATIONS !

Majunga University, Madagascar, 03/2024
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Raster_M, Resolution 10 m

Algorithm of the mangrove detection methodology NDVI, NOWI2, SWIR1, COP-DEM
| | | |

NDVI NDWI2 SWIR1 COP-DEM

Vegetation Water
threshold threshold

I B11 |
F=-=-=-"===== Ivegetationl U robmeng |
I — el | | COP-DEM |
e i | Raster Vegetation pixels ! O N vege.tatlon !
Qualification on very stable mangrove (Guadeloupe) : I | > pixel :
Accuracy = 0,98 e e e e e = = __W__

Shared/provided by local Focal relay points or by
GMW, enhanced if needed by MangMap operator

Kappa =0,90

Sensitivity = 0,97 [ Mang_Ref vector ]

Good match with Global Mangrove Watch in our study sites |
Same difficulties due to S2 resolution with ommissons in :
- very fragmented mangroves |
- very low density mangroves J I

- Very young mangrove
PN Vianerove Height . Set by MangMap operator for every new
threshold threshold set of Tiles ingested in the platform

Adaptable to site specificity (if needed)

|
B11 1 COP-DEM |
Mang_Ref | I Mang_Ref |
|

F 3

et A —
I 1 Legend :
. . L ] 1
Focal Relay Points : On-sight IRD scientists + local Partners |E| I Raster Mangrove pixels |
| :] Data produced outside processing chain
. 1
Madagascar :r_____i Intermediate product
Centre National de Recherche sur I'Environnement T
- Treshold
Sénégal .
Final product
Ecole Polytechnique de Thiés (LASTEE) MANGROVE VECTOR IEI
; Thresholding
Djibouti Masking
Centre d’Etudes et de Recherche de Djibouti
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