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本計畫針對旗山溪上游受113年凱米颱風影響區域(圖1)進行土
砂災害潛勢分析與檢討，工作範圍以達卡努瓦集水區內之高市
DF065、高市DF067、高市DF069、高市DF083、高市DF085 
等土石流潛勢溪流及鄰近之野溪集水區。

一、計畫背景

圖1、計畫範圍

地表變形監測：本計畫導入多源遙測
資料整合分析技術。採用差分干涉合
成孔徑雷達技術（DInSAR），分析 
Sentinel-1 雷達衛星影像之視線方向
（LOS）變位，並結合偏移量追蹤技
術（OT）解算完整之三維地表位移場
，追蹤變形區之滑動速率；同時配合
無人載具（UAV）空拍及數值高程模
型（DEM）比對，量化裸露地崩塌塊
體之厚度與不穩定土砂量。

二、潛在土砂來源分析

圖2、三維地表位移場分布 圖3、土砂生產潛勢分析成果

高活動區集中於
下游出口段周邊
，中下游呈斑塊
狀分布，平均滑
動厚度約 2.6 至
5.2 公尺

崩塌集中於西側
中上游邊界，呈
零星群聚，主要
區塊滑動厚度
32.5 公尺，

中段大面積連續分布裸
露崩塌坡面，厚度約
2.8 至 6.6 公尺，大量
土砂持續往下游移動

系集水砂模擬：為降低單一物理模式
或邊界條件設定之不確定性，本計畫
參考氣象系集預報概念，同時採用不
同數值模式進行群集模擬，以綜合平
均結果提高極端情境下土砂溢淹範圍
與堆積深度的預估精度。

三、土砂流出潛勢分析

高市 DF007：極端逕流驅
動下，流出土砂於出口南沙
魯橋周邊之堆積厚度將達 
10 公尺，橋梁面臨淹沒損
毀危險。

高市 DF069：因崩塌土砂
極度充沛，流出土砂於出
口民族橋周邊堆積厚度高
達 15 公尺，直接威脅該聯
外橋梁之結構安全。

野溪 06：流出土砂堆積厚
度約 5 公尺，直接影響台 
29 線路面與自強橋箱涵。

圖4、土砂流出潛勢分析成果

1. 優先改善不足斷面：DF065 與 DF085 下游既有箱涵通水能力嚴重不足且現況淤積
嚴重，應優先列為改善對象。

2. 強化土砂控制能力：透過加速構造物清疏、規劃導禦護岸及防砂設施，提升高市
DF007、高市DF069及野溪06河道土砂控制能力，提供聚落交通韌性

3. 緊急替代道路維持：極端氣候下，台 29 線跨河橋梁中斷風險極高，必須積極維護
野溪 06 區內之青山巷道路通行，作為本區域重要替代道路。

4. 多期時序變形監測：鑑於土砂運移具高度時空變異，建議持續推動多期雷達衛星時
序變形（InSAR）觀測，以精準掌握坡地變遷趨勢與可能生產之土砂供給量。

四、結論與建議

高雄市旗山溪集水區
凱米颱風土砂災害區

潛勢評估及治理策略研擬
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This project conducts a sediment disaster potential analysis and re-
evaluation for the upstream areas of the Qishan River affected by
Typhoon Gaemi in 2024 (Fig. 1). The scope of work focuses on potential
debris flow torrents within the Dakanuwa watershed, including
Kaohsiung City DF065, DF067, DF069, DF083, DF085, and adjacent wild
creek catchments.

I. Background

Fig.1 Study Area

Surface Deformation Monitoring: This project 
introduces multi-source remote sensing data 
integration and analysis techniques. Differential 
Interferometric Synthetic Aperture Radar 
(DInSAR) is utilized to analyze the line-of-sight 
(LOS) displacement of Sentinel-1 radar satellite 
imagery, combined with Offset Tracking (OT) to 
resolve the complete three-dimensional surface 
displacement field and track the sliding velocity 
of deformation areas. Concurrently, Unmanned 
Aerial Vehicle (UAV) aerial photography and 
Digital Elevation Model (DEM) comparisons are 
integrated to quantify landslide block thickness 
and the volume of unstable materials in bare 
lands.

II. Potential Sediment Source Analysis

Fig.2. Distribution of the surface 
displacement field.

Fig.3. Results of potential 
sediment production

Zones of high activity are 
concentrated around the 
downstream outlet 
section, while a patchy 
distribution is observed 
in the middle and lower 
reaches; the average 
sliding thickness ranges 
from approximately 2.6 
to 5.2 meters.

The landslides were 
concentrated on the 
western and upper-
middle boundary, 
appearing as scattered 
clusters, with the main 
block having a sliding 
thickness of 32.5 meters.

The middle section features an 
extensive, continuous expanse of 
exposed colluvial slopes—ranging 
from approximately 2.8 to 6.6 
meters in thickness—with large 
volumes of soil and debris 
continuously moving downstream.

Ensemble Sediment and Hydrology Simulation: To 
reduce the uncertainty inherent in single physical 
models or boundary condition settings, this project 
references the concept of meteorological ensemble 
forecasting. Multiple numerical models are employed 
for cluster simulation, using the synthesized average 
results to improve the prediction accuracy of 
sediment inundation extent and deposition depth 
under extreme scenarios.

III. Potential Sediment Runoff Analysis

DF007: Driven by extreme runoff, 
sediment discharged from the catchment 
is projected to accumulate to a thickness 
of 10 meters around the Nanshalu Bridge 
at the outlet, placing the bridge at risk of 
inundation and structural failure.

DF069: Due to the massive volume of 
collapsed soil and debris, the outflow 
accumulated to a thickness of up to 15 
meters around the Minzu Bridge outlet, 
posing a direct threat to the structural 
safety of this connecting bridge.

Wild Stream 06: The accumulated 
thickness of discharged sediment and 
debris is approximately 5 meters, 
directly affecting the road surface of 
Provincial Highway 29 and the box 
culvert at Ziqiang Bridge.

Figure 4. Results of potential sediment runoff

1. Prioritizing Improvement of Insufficient Cross-sections: The existing downstream culverts of DF065 and DF085 exhibit
severely insufficient flow capacity and heavy siltation under current conditions; these should be prioritized for
improvement and dredging.

2. Strengthening Sediment Control Capabilities: By accelerating the dredging of existing structures and planning
defensive revetments and check dams, the sediment control capabilities within the channels of Kaohsiung City DF007,
DF069, and Wild Creek 06 can be enhanced, thereby improving the transportation resilience of the local communities.

3. Maintaining Emergency Alternative Routes: Under extreme weather events, the risk of interruption for bridges crossing
the main river on Provincial Highway 29 is extremely high. Active maintenance of road access along Qingshan Lane
within the Wild Creek 06 catchment is imperative to serve as a critical emergency alternative route for the region.

4. Multi-temporal Deformation Monitoring: Given the high spatiotemporal variability of sediment transport, it is
recommended to continuously implement multi-temporal radar satellite interferometry (InSAR) observations to
accurately capture slope deformation trends and estimate potential sediment supply yields.

IV. Conclusions and Recommendations
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