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Global Tools and Case Studies for Monitoring Water-Related Ecosystems
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Earth Observation for Wetland Inventories
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Towards high resolution
global datasets

e Global Mangrove Watch
* Global Surface Water Explorer
* Global Lakes and Wetlands Database (GLWD)

Global tidal flats (30m)
* Etc.

Limitations in thematic, and or
spatial/temporal resolution
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Objective and scope

* Monitor and map ‘all’ wetlands at scale in 10m e UBmem
spatial resolution (with annual updates) R
* Contribute to global agendas f ‘W\ g
and frameworks and national wetland ——

significance

conservation and restoration

Global wetland datasets

Global from global models
A global wetland inventory serves as a vital tool for monitoring and
reporting requirements outlined in numerous global agendas.
. National wetland
National inventories

GWW will be a system capable of informing subnational policies
while maintaining compatibility at a global scale

Local Ramsar site monitoring



Classification
framework

Wetland types classified using
IUCN Global Ecosystem

Typology

One-size-fits-all approach not
feasible

Tailored models for biomes,
ecoregions and a wetland
categories

Individual workflows for
coastal, palustrine and
lacustrine/riverine ecosystems
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Forest/ non-forest

Surface water frequency |
(Perm, seas, ephemeral) |

( Assembly fiiters and ecological traits

Geomorphology
Terrain, bathymetry, light, |
water/nutrient flows
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Temperature
Freeze-thaw, snow etc

Coastal
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Brackish tidal (MFT1)

Forest & woodlands
Savanna / Grassiand

Desen 1. Coastal river celtas
Agncuture 2. Intertidal forests & shrublands
Urban

} 2 Coastal saltmarshes & reedteds
—— "/ Shorelines (MT1)
1. Rocky shores
2. Muddy shores
3. Sandy shores
4 Andcal shores

Anthropogenic marine (M4)
1. Marne aquafarms

|

\
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Palustrine wetlands (TF)

1. Flooded forests & peat forests
2 Marshes (perm. seas. epssodic)
3. Fens

4 Bogs

Rivers and streams (F1)
1. Rivers & streams (perm/seas/episodic
freaze-thaw)

Lakes (F2)
1. Lakes (large'smal & perm/seas
ephemeral freeze-thaw, salne)
2. Artesian springs & cases
3. Gectherma! pools & wetlands

Artificial wetlands (F3)
1. Reservoirs
2 Rwoe paddes
3. Freshwater aquafarms
4. Canals, ditches & drains
\ 5 Other



Method




Input data

Multi-data approach allows different types of environmental parameters and processes to be observed
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Labels

* High quality labels are required for ML (pixel/patches). No single
dataset exists and those that do are imperfect and may require
cleaning, and harmonizing.

Mangroves Tidal flats Base maos Topgraphy



Human-in-the-loop:

Models are only as good the data they are trained on!

* Space-borne
observations are
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Annotation: Human

Data stream: experts labeling data
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Human Intelligence
» Unstructured information
processing
* Intuitional reasoning
* Innovation skills
* Adaptable to change
» Critical thinking

/ Human-in-the-loop

(hybrid intelligence)

Artificial Intelligence
« Computing power
+ Storage capacity
+ Indefatigable
+ Data dependent



Beyond Classification - Associated products will also be released!

Su rf-agfé"?Wété r dynamics

Classification Legend
(0) Sandy shoreline
W (1) Muddy shoreline
M (2) Rocky shoreline
(3) Salt marsh
I (4) Intertidal forests & shrubs [
(5) Salt pans (coastal) $
M (10) Permanent marsh
(1) Seasonal marsh
I (12) Forested wetland
1 (13) Aquaculture
W (14809
W (15) Fen
(16) Rice
(21) Reservoirs.
(22) canals . 8
W (25) Saline Lakes E Honee,
(24) Saltpans (inland)
I (25) Lakes
I (26) Tidal Rivers (brackish) > 2
(27) Ocean oh Stiderstrand i e Classification Inspector
I (28) River e LatLon: £34.703, 19.986]

I (29) Sweam % % wetland_classification: 25
(30) Floodplain ;J A wetland_probabiliy: 81
M (31) Unclassified water a d et in) class_probablity: n/a

W (32) Lagoons Intertidal: n/a
(33) Estuaries g SWF.77




Surface water

Preliminary results
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Wetland
typology

Preliminary results

IUCN GET level 3

Sandy shoreline . Reservoirs
. Muddy shoreline Canals
. Rocky shoreline Saline Lakes
. Sal marsh . Saltpans (inland)
Intertidal forests & shrubs . Lakes

Salt pans (coastal) Tidal Rivers (brackish] |

Permanent marsh . Ocean
. Seasonal marsh . River
. Forested wetland . Stream
. Aquaculture . Large stream
. Bog Unclassified water

. Fen Lagoons
Rice Estuaries




Project timeline & Pilot Countries
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Project funds awarded

O

O

Global data release

© Labels, validation & feedback
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http://www.sdg661.app/




Background

* Wetlands are one of our most important ecosystems thus it is
somehow ironic that wetlands are very poorly mapped and
characterized.

* In fact, most countries in the world do not have a good account of
their wetlands and this represent a very critical information gap as
you cannot manage, what you do not measure.



User empowerment

Assess user requirements based on an in-depth analysis and understanding of the
SDG and related MEA-C policy and indicator frameworks with characterization of
key stakeholders, their operational practices and information needs.

* Develop, validate, and demonstrate high resolution robust, scalable, and
scientifically sound operational EO methods to map and characterize wetland
extent, typology, and change (Proof-of-Concept).

* Integrate wetland products, indicators, and related data into a data analytics
platform to foster the wider usage of EO data for reporting and understanding of
wetland issues and processes.

* Proof scalability with large-scale demonstrations and utility by involving key
stakeholders in participatory design of use cases covering a range of different
application areas.

Support users and improve national EO capacities through capacity building and
user webinars and events (cf., SDG Living Labs).

)
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Results
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Implementation with Pilot countries

* Phase 1
* Italy
* Algeria
* Kenya
e Colombia

* Phase 2
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