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Theoretical Exploration of Ecological Conservation Area Monitoring Enhanced by 2D/3D Surveying
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Xiaoyu An Lingfeng Guo Weishi Wang
Harbin Aerospace Hengxing Data System Technology Co., Ltd.

[Abstract] Ecological conservation area monitoring constitutes a core measure for safeguarding ecological
security. Traditional monitoring methods suffer from limitations such as restricted coverage, delayed data
updates, and insufficient spatial information, resulting in over 40% of ecological damage incidents being detected
belatedly. This paper integrates UAV aerial surveying, 3D laser scanning, and GIS technologies in accordance
with the Technical Specification for Ecological Protection Red Line Supervision (HJ 1283—2023), establishing
an integrated monitoring system encompassing ‘data acquisition—modelling analysis—dynamic supervision’.
Practical validation demonstrates that this system achieves monitoring accuracy at a scale of 1:1000, reduces
indicator update cycles to 15 days, and shortens emergency response times from 72 hours to 24 hours, thereby
providing precise data support for ecological conservation decision—making.
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