UOMNa  Combining Sentinel-1, Sentinel-2, and LiDAR data
Wsffmretod i for improved forest species mapping: a case study

e fjLrna in Navarre, Spain

. ISFOOD Itxaso Aranguren’, Maria Gonzalez-Audicana’, Eduardo Montero?,

Institute for Sustainability

<R Ol Inmovador José Antonio Sanz3, Jesus Alvarez-Mozos'

1ISFOOD, Public University of Navarre (UPNA), Arrosadia Campus, 31006 Pamplona, Spain; itxaso.aranguren@unavarra.es
2FORESNA-ZURGAIA, Paseo Santxiki, 2, 31192 Mutilva Alta, Spain; 3ISC, UPNA, Arrosadia Campus, 31006 Pamplona, Spain

1. INTRODUCTION

« Global forest loss represents a persistent and alarming trend.

« Accurately characterizing forested areas holds critical significance for designing and implementing effective forest management strategies.

 There is a growing interest in the integration of Earth Observation data obtained from different types of sensors to enhance the accuracy of forest species mapping.

OBJECTIVE: quantify the added-value of combining data obtained from Sentinel-1 (S1), Sentinel-2 (S2) and LIDAR sensors for the classification of forest species.

2. MATERIALS & METHODS
2.1. STUDY AREA & FIELD DATA 2.2. REMOTE SENSING & TOPOGRAPHIC DATA

Sentinel-1: 37 acquisition dates, 2 polarization channels (VH, VV), ascending orbit 103.
o Processing: thermal noise removal, orbit correction, B° calibration, speckle filtering, terrain-flattening,
orthorectification.

« Sentinel-2: 40 acquisition dates, 10 spectral bands (B2, B3, B4, B5, B6, B7, B8, B8A, B11, B12) and 3
vegetation indices (Normalized Difference Vegetation Index [NDVI], the Normalized Difference Infrared Index
[INDII], and the Normalized Burn Ratio [NBR]).

« LiDAR data: single-photon sensor, 14 points/m?, processed using LAStools software.
o Processing: point selection (classified as ground or vegetation), noise removal, height normalization, and
feature generation. Features: 12 height-related, 5 intensity-related, and 8 structure-related.

« Province of Navarre, Spain 2 3760 km? of forests.
* Field data: 11 distinct forest species/groupings:
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 Topographic data: DTM distributed by the Cartographic Service of the Government of Navarre.
o Features: altitude (DTM), Northness, and Eastness.

2.3. METHODOLOGY
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 Models based on S2 enhance the OA of heterogeneous and mixed classes.
« Scenarios 9, 10, and 14 yielded the most accurate results.
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4. CONCLUSIONS

* Eleven forest classes were classified with 0.80 overall accuracy. Monospecific classes achieved the highest accuracies, while heterogeneous and mixed ones performed poorly.
« S2red-edge and NIR bands from June, July and August emerged as the most important variables, alongside the height-related LiDAR and topographic variables.
« S1 did not contribute useful information to forest species classification. Results were ~10% worse than with S2 alone, and performance dropped even further when using S1 by itself.

Combining S1 with S2 provided no improvement and occasionally degraded performance.
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