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A comprehensive monitoring system needs less ‘ Based on the long-term water optical results from the
labour-intensive and more efficient techniques. satellite monitoring, classify estuaries with similar
conditions for consistent management.
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Distribution and monitoring (Zostera muelleri)
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Supervised classification with random forests

National

The optimal values for hyperparameters of random forests (validation with

fivefold cross-validation):
Number of trees: 280; Min sample split: 4, Min sample leaf: 4; Max depth: 9

The classification report using random forests.

Support

(Sample numbers)

Sparse

seagrass

Dense

seagrass

The overall accuracy is 0.96. 70% of pixels for training and 30% for testing.
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Machine learning regression (ANN, SVR & RFR)
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Seagrass coverage distribution
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Gross primary productivity of seagrass and MPB
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Projection of sea levelrise
What happens in Year 2100? Year
2022 2037 2052 2067 2082 2100
eSS ke 60 . . : :
(with varying turbidity) (with varying turbidity)
40 .

Scenario 1: without
''''''''''''''''''''''' increasing turbidity
Scenario 2: with

increasing turbidity

o

Seagrass

(without varying turbidity) \~; Scenario 3:
allowing expansion
of seagrass
meadows

(including the

Seagrass (Scenario 1)
40 |===== MPB (Scenario 1)
Seagrass (Scenario 2)
= === MPB (Scenario 2)

Percentage of change (%)

-60 Seagrass (Scenario 3) . . -
—-—= MPB (Scenario 3) varying turbidity)
Legends Change of productivity (%) 0 25 5 km -80 ; 2,0 4,0 610 810 =
- Land -100 -75 -50 -25 0 25 50 75 100 - =
[ Subtidal regions Sea level rise (Cm)

Environmental
Research Institute

THE UNIVERSITY OF WAIKATO

|\,
CAWTHRON

( Te Tumu Whakaora Taiao




\ National
SCIeNCE

Summary Y

Challenges

What can we do with satellite data and machine learning?

* Monitor the estuarine water optical properties at scale in the long term;

* Manage the estuaries with similar conditions;

* Evaluate estuarine vegetation health based on their distribution and percentage
cover,

* Predict the potential effects of sea level rise and climate changes on coastal
environments;
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