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4 ABSTRACT

Mangroves are coastal vegetation and are considered one of the blue carbon ecosystems with a high carbon storage capacity. Mangrove canopy height is one of the important parameters related to the above-ground biomass and carbon stock information.
Remote sensing data has been widely used for mangrove canopy height estimation. This study focused on developing deep learning regression model to improve the quality of mangrove canopy height mapping and monitoring over large areas using remote
sensing data. This research uses Sentinel-2 optical image and time-series data from Sentinel-1 SAR image as the input dataset and uses the canopy height model data from LIDAR as the target data. The proposed model was tested on two datasets collected from
Florida: large dataset for the Everglades National Park (ENP) and smail dataset for the Charlotte Harbor Preserve State Park (CHPSP). The experimental results showed that the proposed model outperformed other regression models in terms of model's performance
for mangrove canopy height mapping.
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The Scatter plot of the ground-truth LIDAR
CHM data (testing data) versus the
y prediction results: the (a) ENP and (b) o == -
AVERAGE MAE VALUES OBTAINED WITH THE SST- (ol G1iFf RIE SEE Gt e ioiatl fisia) Maps of mangrove canopy heights in the ENP at different times: (a) during 2000-2004 at a spatial resolution of 30 m
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CHPSP DATASET using 5-m intervals. For the ENP dataset, | (5 pjished by Simard et al. 2011), (b) during 2011-2014 at a spatial resolution of 12 m (published by Feliciano et al. 2017), and (c)
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Total Test Avg Avg. RMSE e l_owest average MAE (1.442 m_) ey in 2017 at a spatial resolution of 10 m (obtained using the proposed model). A visual comparison of the three maps indicated
Height (m) ~ Samples MAE ) obtained at a mangrove canopy height of | tqt the three maps exhibited similar patterns in mangrove height. The mangrove canopy height in the SRS region (zoomed-
o (”:;;" i 16-20:mikFor the ChiESR danaset, e loySil in area) increased from 2000 to 2017. In 2000, this region mostly had a mangrove canopy height of approximately 14-16 m. in
S o = Suelogs L (1.495 m) was obtained for a 2014, the mangrove canopy height was still mainly 14-16 m; however, many mangroves taller than 18 m were detected. In

10-15 656 3 canopy height of0-5m. addition, the number of mangroves taller than 18 m increased further between 2014 and 2017.
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Comparison of the mangrove
canopy heights obtained for the
CHPSP in the present study and a
previous study: (a) map for 2017 with
a spatial resolution of 10 m that was
obtained in the present study and
(b) map for 2000-2009 with a
spatial resolution of 30 m that was
obtained by Simard et al. 2011

The ranking of the compared models in terms
of average MAE for the ENP and CHPSP
datasets is shown in this figure. For both
datasets, the SST-CLT model outperformed
the other regression models in terms of the
average MAE and RMSE values.
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