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Abstract

Understanding the heterogeneity of biomass accumulation in second-growth tropical forests following land use abandonment is
important for informing ecosystermn carbon models and forest restoration efforts. There is an urgent need for a broad sample of
second-growth forests to enhance our knowledge of carbon accumulation in human-dominated landscapes, especially for older
forests. Puerto Rico has predominantly second-growth forests, ranging in age from approximately 25 to more than 80 years. We
used an island-wide sample of airborne lidar from the NASA Goddard Lidar, Hyperspectral, and Thermal (G-LiHT) Airborne
Imager collected on March 2017, forest inventory data, and data on forest age, precipitation, soils, and land use to estimate
aboveground biomass stocks in moist and wet, second-growth tropical forests. Biomass accumulation rates in Puerto Rico were
lower, on average, than in other Neotropical forests. Median biomass across =16,700 ha of older secondgrowth forests was 105
Mg ha™, and sampled biomass rarely surpassed 250 Mg ha™. Differences in biomass by age were large and persistent across
different substrates and land uses, with a plateau in the pattern of island-wide biomass accumulation after about 33 years. A
spatial regression model showed that multiple factors were related to biomass accumulation, including time since
abandonment, geologic substrate, past land use as coffee or pasture, precipitation, topographic wetness index, and slope. Our
findings have important consequences for the total carbon storage and expected climate mitigation benefits of large-scale
reforestation efforts, and highlight the value of airborne lidar for quantifying biomass variability in complex tropical landscapes.
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