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WX & A4 bV : Delineation of debris-covered glaciers based on a combination of geomorphometric
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Glaciers are considered to be key climate change indicators. Glaciers are important
freshwater resources as well as one of the contributing agents leading to rising sea
levels. However, supraglacial debris cover influence glacier terminus dynamic and
thereby modify the glacier's response to climate change. Therefore, mapping,
monitoring of debris-covered glaciers are essential for the assessment of the
impacts of climate change and management of water resources. For this reasons,

various methods have been developed for mapping of debris-covered glaciers.




However, existing methods have difficulties when applied for (a) mapping of debris-covered glaciers covered by
thick debris layer and/or (b) mapping of debris-covered glaciers when glacier terminus region has a gentle slope.
Therefore, the objective of this study is, an attempt to solve the above problems, a new approach was developed
by using optical and thermal remote sensing data in combination with geomorphometric parameters. The novelty
of the study is delineating the debris-covered glaciers based on the integration of the newly developed band ratio
(TIR/(NIR/SWIR)) with geomorphometric parameters (slope, plan, and profile curvature) using Landsat data and
digital elevation model. The method was tested to mapping glaciers in Karakoram and Glacier Bay, Alaska
regions. The final results of the glacier outlines showed relative higher accuracy compared to the reference data
sets from Randolph Glacier Inventory, Second Chinese glacier inventory, glacier velocity maps and manual
delineation of the high resolution of images.

However, proposed method has a limitation when digital elevation model is not good enough for detecting the
moraines in glacier margin side, and glacier in a shaded area. Nonetheless, for mapping debris-covered glaciers,
the proposed method was similar regarding accuracy and faster than manual delineation, despite the final manual

editing still required.
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The potential of ALOS-SAR and Landsat 8 data for the estimation of tropical forest
structural characteristics was assessed in Vietnam by collecting forest inventory data. |
A detailed forest cover map was developed using images from Landsat 8 for this
study area. The effect of polarization and seasonality of the SAR and optical data for
the estimation of forest biomass was analyzed. The strong dependence of the
biomass estimates with the season of SAR and optical data acquisition confirmed
that the choice of right season satellite data is very important for improving the
satellite based estimates of the biomass.

This study has improved the biomass estimates by a combination of ALOS-2 SAR,
Landsat 8 optical, and fired plot data. The combination of the maximum NDVI from optical data, SAR textures,
and oOforest improved estimates of the biomass. The best model derived by the combination of multiple
parameters from ALOS-2 SAR and Landsat 8 data was validated with inventory data. The validation results
showed that 74% of the variation of biomass could be explained by this model. Then, the best validated model
was used to produce an up-to-date biomass map for 2015 in Yok Don National Park, which is an important

conservation area in Vietnam.
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