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Typhoon-driven Mountain Near-surface Groundwater
Dynamics in Liwu Watershed Insight from Ambient Noise

Cheng-Hua Tsai!", Ci-Jian Yang!

! Department of Geography, National Taiwan University, No. 1, Sec. 4, Roosevelt
Road, Taipei, 10617 Taiwan.

* Corresponding Author, victor.tast@gmail.com
Abstract

Near-surface groundwater dynamics (NSGD) play a critical role in the terrestrial
water cycle by influencing water residence time and baseflow recharge, thereby affecting
ecosystems and human activities. Moreover, Near-surface groundwater is the main
resource of groundwater in mountainous catchments that modulate the water resources of
the downstream community. Limitations of monitoring NSGD by extreme climatic events
would hinder the understanding of terrestrial water cycle mechanisms. Environmental
seismology via calculation of seismic velocity changes (dv/v) provides a non-invasive
approach to observing NSGD. Here, we use dv/v, groundwater levels and river stages in
the Liwu watershed after Typhoon Kompasu (Sep.—Nov. 2021) to constrain NSGD in the
watershed scale. We calculate the dv/v based on four seismic stations by stretching
technique across three frequency bands (1-2 Hz, 2—4 Hz, and 4-8 Hz). The results
indicate that the highest value of dv/v at the downstream station is two times higher than
the highest value of dv/v at the divide station. In addition, the dv/v at the divide station
returned to pre-typhoon conditions within about a month, whereas the dv/v at the
downstream station needed over two months. The difference in recovery time may be
controlled by soil water content. The thin soil layer at the mountain divide leads to a rapid
near-surface hydrological response than downstream. In contrast, groundwater level
extends recovery time. To sum up, the five days of typhoon even caused nearly two
months of hydrological response and the recovery time of dv/v across the watershed

reflects the local soil and geomorphic environments.

Keywords: seismic noise, typhoon, water resource, soil moisture, disaster management
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Secondary Succession of a Landslide beside the Duona Forest
Road in Southern Taiwan

An-Ching Chung !, Fu-Shan Chou '*, Wen-Chih Lin?

! Lioukuei Research Center, Taiwan Forest Research Institute, 198 Zhongzhuang,
Chunghsing Village, Lioukuei Dist., Kaohsiung City 844005, Taiwan.

2 Hengchun Research Center, Taiwan Forestry Research Institute, 203 Gougyuan Rd.,
Kenting Village, Hengchun Township, Pingtung County 946005, Taiwan.

* Corresponding Author, fschou@tfri.gov.tw

Abstract

This study investigates the composition and structure of natural revegetation of a
landslide triggered by Typhoon Morakot on August 8, 2009, at 8.7 km beside Duona
Forest Road. In March 2017, a square plot measuring 50 m x 50 m was established within
the landslide area. All live woody plants with a diameter at breast height (DBH)=1 cm
within the plots were identified and measured for both DBH and height. Floristic surveys
were conducted in March and October each year. The results revealed that the number of
species increased gradually from March 2017 (32 species) to March 2021(40 species).
After that, it decreased from March 2021 (40 species) to October 2021(34 species), and
further decreased from March 2024 (35 species) to March 2025 (25 species). The number
of stems did not change significantly from March 2017 to March 2021. The number of
stems decreased significantly from March 2021 (1074 stems) to October 2021(693 stems)
and from March 2024 (612 stems) to March 2025 (252 stems), respectively. The reduction
in species and number were significantly influenced by the Typhoon Lupit event on
August 6, 2021 and Typhoon Gaemi event on July 25, 2021, both of which brought heavy
rainfall. White and Pickett (1985) stated that the forest composition and structure are
affected by the intensity and frequency of disturbance. Chou et al. (2024) predicted the
successional pathway of the post-landslide area to progress from an early-successional
stage (Rhus javanica - Trema orientalis), to a mid-successional stage (Sapindus saponaria
- Mallotus paniculatus, Helicia formosana - Castanopsis indica), and finally to a late-
successional stage (Cinnamomum subavenium - Castanopsis indica). However, irregular

typhoon events could interrupt the progress of forest succession.

Keywords: Duona Forest Road, landslide, Secondary succession.
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Recognition of the Four Indo-Pacific Tectaria Hybrids using
Molecular, Cytometric, and Morphological Approaches

You-Wun Hwang' ~  Li-Yaung Kuo!”

! Department of Biological Sciences, Institute of Molecular & Cellular Biology,
National Tsing Hua University, No. 101, Sec. 2, Gunagfu Rd., East Dist. Hsinchu
City 300044, Taiwan.

* Corresponding Author, lykuo@life.nthu.edu.tw

Abstract

Several hybrid-like Tectaria ferns (Tectariaceae) performing intermediate
morphologies between congeneric species have been documented across the Indo-Pacific
regions. In this study, we confirmed the parentage of four Tectaria hybrids — Aspidium
pachinense (=Tectaria X pachinensis), Tectaria harlandii X T. subtriphylla, Tectaria
X linloensis (=Tectaria membranacea X T. simonsii) and Tectaria subtriphylla X T.
membranacea, using both nuclear (pgiC) and plastid (rbcL + trnL-F) phylogenies.
Evidence from their genome sizes and morphological diagnostics further support these
inferred parental combinations. Our results validate several previously hypothesized
hybrid origins, including Tectaria harlandii X T. subtriphylla, and T. subtriphylla X T.
membranacea. Notably, Aspidium pachinense, long synonymized under Tectaria
simonsii, is actually a hybrid between 7. simonsii and T. subtriphylla. Likewise, T. X
linloensis is confirmed as a hybrid between 7. membranacea and T. simonsii. These
findings underscore the utility of multidisciplinary approaches in uncovering hybrid taxa
and their origins, particularly in tropics where such investigations remain limited. We also
identified a pseudogenized copy of rbcL in several Tectaria species, which is non-
homologous to the functional plastid-encoded one. However, it was widely used in earlier
phylogenetic studies of Tectaria, and likely led misinterpretations of their evolutionary

relationships.

Keywords: ferns, Tectariaceae, trnL-trnF, rbcL, pgiC, flow cytometry

31



2025 HHB R EBSY B LT RFNE

The Journey of Finding the Tallest Tree in Formosa Taiwan
Rebecca Chia-Chun Hsu ', Chi-Kuei Wang?, Chung-Cheng Lee 2

! Forest Ecology Division, Taiwan Forestry Research Institute, 53 Nanhai Rd.,
Zhongzheng Dist., Taipei 100051, Taiwan.

2 Department of Geomatics, National Cheng Kung University, University Road no. 1,
Tainan 70101, Taiwan,

* Corresponding Author: ecogarden@tfri.gov.tw

Abstract

Tall trees are often ancient trees those ten to twenty times older than consociated tree
communities, and are key to ecosystem health. Giant trees are particularly important to
forest microclimates stability and water balance, their function on storing carbon and
providing habitats for other species is irreplaceable. Taiwan is one of few places on earth
where there are giant trees exceed 70 m in height. In this study, we aimed to find the
tallest tree in Taiwan. Due to the vast number of tall trees in Taiwan, we utilized ALS
(Airborne Laser Scanning) data, which captured 3D information of tree canopies and
underlying topography through laser scanning conducted across the entire island from
2010 to 2016. We developed systematic procedures to generate a map of trees taller than
65 m from the ALS data, which served as a candidate list for identifying the tallest tree.
The ALS data processing was essentially a sieving process that began with 57,065
locations representing local maximum in the CHM (Canopy Height Model). Profile
images of the ALS data at these locations were generated and crowdsourced to 372
volunteers to eliminate cliff locations. This process identified 4,736 potential tree
locations, which were further examined in 3D point clouds by human operators. As a
result, 941 trees over 65 m tall were mapped in Taiwan. These 941 giant trees show
aggregated distribution pattern in Taiwan. To understand possible mechanisms of giant
trees’ distribution, exploring the ecological climatic and categorized geological factors is
necessary. Tall trees were selected, climbed and tape measured based on point clouds
profile, terrain complexity and accessibility. We measured 25 trees since 2014, and the
correlation between CHM and field investigation is significant (RMSE is 4.56 m). In

2023, we located the tallest tree (Taiwania cryptomerioides) in central Taiwan with height
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84.1 m (CHM is 79.5 m). The Taiwan champion tree is also the tallest tree in East Asia.
Analysis of updated ALS data collected from 2016 to 2024 revealed a 5.4% mortality rate
among giant trees between the two data collection periods. Moreover, giant trees of
similar size are estimated aged around 1000 yrs, and previous studies indicate that giant
trees are particularly vulnerable under extreme weather events caused by contemporary
climate change. Our study of giant tree checklist in Taiwan provides a baseline for ancient

tree conservation in the future.

Keywords: Airborne lidar, Crowdsourcing task, Forest carbon density, Tree height

measurement, Taiwan giant tree map
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