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« Springs or wells are limited in specific areas with lenticular sand-body
reservoirs.

 Construction of the embankment dams.
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We obtained 544 flat-bottomed valleys (FBVs),
covering a total area of 8.7 km?, which
accounts for ca. 5% of the drainage area.

33.6% of FBVs have embankment dams, covering
3.70 km?.
50.6% of FBVs have no embankment dams,

accounting for 4.07 km?,

15.8% of FBVs are silted-up ponds, covering less
than 1 km?

77% (140) of the embankment dams have been
dated;

27 dams (< 1977);

27 dams (1977 — 1991);

69 dams (1991 —2001);

17 dams (2001 — 2011).




The construction of embankment dams

driven by the need for water and arable land
accelerates the three times of deposition rates

Given the negligible difference in area between them, we suggest that FBVs are a natural landscape in badlands by the
definition (Loczy, 2008). However, the construction of embankment dams increases the deposition rate of FBVs.

(a) n=l183 n=|86 n=|275 (b) 4 ><104 g
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The average annual rainfall was 2043.1£615.5 mm
The variation in annual rainfall can range from -
229.5% to 75.3%.

The average rainfall intensity is 22.5 4.8 mm day"!
and has no trend.

The average annual sediment concentration is 4698.3
+4531.7 mg L' and followed by a decrease ca. 7
times from 1971 to 2023.

The average annual sediment load is 9.26115.78 Mt y-
I Overall, the annual average sediment load had a
decreasing trend over the last 50 years.

The area of badlands is 5.5 + 3.3 km?, accounting for
ca. 3.1% of the drainage area. The badland area was
10.8 km? from 1993 to 2003; 4.32 km? from 2004 to
2021.

Yang et al., 2025b
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Applying Yolov8 to Detect Barren Hillslopes and Farming Ponds in Mudstone
Badlands of Southwestern Taiwan

Ci-Jian Yang', Li-Wei Yeh?
1. Department of Geography. National Taiwan University
2. Electronics and Photonics Post-undergraduate Second Degree Program, National
Yang Ming Chiao Tung University
Abstract

Mud badland:

are unique landscapes with significant scientific importance, rarity.
and aesthetic value, representing geological history and processes. Environmental
monitoring and geological hazard prevention in badland landscapes rely on the precise
identification of badland areas. Barren hillslopes and farming ponds are common and
dynamic features of these badlands. For example, barren hillslopes are prone to
weathering and water erosion, leading to debris flows and landslides. Changes in
farming ponds. including area and shape, are driven by climate change. land-use
Here, we employed YOLOVS to detect barren

changes. and agricultural dev,

hillslopes and farming ponds from high-resolution images driven by drones, satellite
images from Google Maps, and aerial imagery from aircraft in the mudstone badlands
of SW Taiwan. The dataset size for barren hillslopes consisted of 2,283 samples. while
the dataset for farming ponds contained 285 samples. Training sets comprised 10% of
dataset, validation sets comprised 5% of dataset. In addition, we applied image

augmentation techniques, such as image g. grayscale processing, and rotation

transformations. to enhance the generalizability of the model. The results showed that

high-re

lution drone images (GSD < 10 ¢cm) provided micro-topographic features,
such as cracks. Although satellite images have lower resolution. their broad perspective
helps identify large-scale landscape features, such as mudstone areas and large farming
ponds. The accuracy and recall of barren hillslopes and farming ponds were
approximately 0.8 and 0.9, respectively. demonstrating that our model could effectively
distinguish targets from the background. The mAPS0 and mAP50-95 indicate that
augmentation improved the accuracy and recall of model. In conclusion. we not only
validated the performance of the YOLOv8 model in badland landscape identification
but also highlighted the role of image sources and augmentation in model training.
Exploring more complex data augmentation methods and expanding image sources

could further enhance the model's generalizability and effe . Our findings
provide valuable references for topographic identification and environmental
monitoring.
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