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Background and Motivation How has the GP Mangrove Forest responded to external pressure? Methods and Workflow
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H . . . While the sea-facing region (seaward) denotes Jan. 2010 - Jan.
reate_ned by sea-level rise and coastal flooding due to hurri- a consistent drop in NDVI between 2010 and 2020
canes' increased frequency and strength. | 2020, mangroves in the lagoon-facing region
* Mangroves have the potential to be part of a natural infrastruc- .Z®_ (landward) exhibit disperse pockets of NDVI (Red, Blue Grocn, RedEcge,
»*% gain. More interior regions show no change to —

ture strategy for these islands to protect their coastal communi-
ties.

» Mangrove forests are, unfortunately, under both climate and an-
thropogenic pressures.

* One such forest is the Grand-Pierre Bay Mangrove Forest in
Haiti, the most extensive mangrove cover in the country.
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~ small negative change.

This may indicate mangrove diebacks towards
the sea, while new establishment or vegeta-
tion reinforcement is occuring towards the
lagoon.
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1e13 Mangrove Cover Trajectory (01-23-2010 to 01-20-2020)
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creases occur around
the seaward mouths of
mangrove channels.
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Satellite Imagery from PlanetLabs is used to conduct this study. Most Decrease to Most Increase
We looked at imagery between January 2010 and January 2020 Fig. 3 Average NDVI timeseries . _ .
taken by PlanetLabs” RapidEye satellite. x Seaward Fit .LWII1<'at Is tdtﬂw’?g thls'dedfull\leD.Vl |
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near-daily  temporal resoiution, —ieting us —findirequent = & * x, 1| gions shows a period of decreased vege- y "

cloud-free observations to classify and analyze. - S . XX R o . | fation health and an increase in the un- mangrove Cover Cover Change
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* RapidEye (5m) features only five bands (Red, Green, Blue, QL x X—n—x . = % | vegetated ratio between 2013 and 2016. MﬁZﬂat o Ma

Red Edge, and Near Infrared); however, this is adequate for ~ § : gt & . X | | Mask e,

the indices used and to accurately classify land covers. Z0.50 T x + | This matches with an extended drought o

XX oo period experienced in Haiti during the
. : . 0.45 % x
The indices used are NDVI, NDWI, and UVVR, as defined R same period. Flowever, the Jandward
below. A Histogram-Based Gradient Boosting Classifier by 0.40 . R drg [ J i e
scikit-learn is used for land classification 0 Y al WD b 5 6 o ? 9 a0 Oug an Ihe seaward one.
| O 8T 0T 0T 0 0T g0 g0 T 0 ob \ 4 \ 4

Observation Date
"Planet Team (2017). Planet Application Program Interface: In Space for Life on Earth. San Francisco, CA. https:/api.planet.com. Mangrove Cover Change between 01-23-2010 and 01-20-2020 Fig. 4 Unvegetated to Vegetated Ratio Timeseries
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f . o Seaward Fit
- Normalized Difference Vegetation Index (NDVI) §3. g * Future work on remote sensing analysis will involve validating
. o . . our classifying model using ground truth data from Trinidad, ex-
NIR — Red g . . . L
NDVI = NTR = Red g panding the analysis to other important mangrove sites in the
6 52 — T Caribbean, and conducting a comparative study of dynamics
Quantifies the density and health of vegetation, providing in- 2 * % | between different Caribbegn sites.p yOrey
sights in vegetation health changes. g , r e xby
_ _ ‘. CRAP S S S S A s . * |n addition to remote sensing, using mangrove cover maps and
* Normalized Difference Water Index (NDWI) S M.t gt X myaX gl f o op e g changes in coupled hydrodynamic and dynamic vegetation
Q _NIR K% x % % x % x¢ e L |
NDWI = 21 0 . . | | | models will enable the study of mangrove response to sea-lev-
Green + NIR | B I\ S Y G I S\ I\ S L SR I el rise and provide insights into the processes driving seaward
Assesses the presence and extent of surface water bodies. Observation Date retreat.

 Unvegetated to Vegetated Ratio (UVVR)

Helps establish vegetation cover status and tracking changes in
wetlands.

* The forest is migrating landward, but not fast enough Acknowledgements
As seen Iin Fig. 2, the landward section shows increased

mangrove cover and distribution, indicating forest expansion,

while the seaward section experiences reduced cover but » UC Berkeley EFMH TG
- Histogram-based Gradient Boosting (HGB) Classifier? higher distribution, suggesting decreased forest density. * PlanetLabs ( HC%H
Ensemble algorithm combining the boosting technique with his- » Hearts To Humanity (H2H8) gy

With the landward section being smaller than the seaward,
the landward migration is insufficient to offset the seaward
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togram-based binning. It achieves high-performance and effi-
cient classification. We use it for land classification.

2Scikit-learn: Machine Learning in Python, Pedregosa et al., JMLR 12, pp. 2825-2830, 2011.



