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一、研究緣起
內政部已於96 年1 月17 日正式公告「東沙環礁國家公園計畫」1，
成為我國第七座國家公園，由於東沙島上飲用水完全由台灣本島透過
海運或空運運送至東沙島，在水資源安全性與充足性的考量上，亟待進行水資源相關基礎設施的建設，因此，內政部部營建署特別委託本研究團隊進行東沙島水資源及道路雨水集水系統之規劃研究與設計。
二、研究方法及過程
由於本研究為東沙島水資源及道路雨水集水系統工程之前置規劃設計與研究，為了增進本研究之效率及落實性，本研究將採文獻回顧
法有效鎖定特定課題，再以實地調查法進行基地基本資料之調查，透
過建立東沙島水平衡概念圖，作為檢討東沙島水資源使用現況問題之
分析工具，同時進行規劃設計方案之可行性評估，再建立東沙島水平
衡計畫圖，具體提出東沙島永續生態島嶼的水資源計畫建議，最後針
對工程之專業技術問題，以專家意見法提供實務上之建議。
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1. Research Background With the publication of “Dongsha Atoll Marine National Park Project” on Jan.17th 2007 by the Ministry of Interior, the Dongsha Atoll is now formally Taiwan’s seventh national park. Currently with all drinking water on the island transported from Taiwan via sea or air transport, it is crucial to the long-term development of the park to satisfy its water resources needs in terms of safety and supply.

This calls for much needed water resource related infrastructure

developments, and thus, under a special commission initiated by the

Ministry of Interior Construction Bureau, our research team has formulated a detailed study and design of Dongsha Atoll’s water resources and future roadway rainwater collection system.

2. Research Method

Our study is focused on mapping the current water resources of

Dongsha Atoll and constructing a preliminary plan and design for a

rainwater collection system on the island. Balancing efficiency and

workability, we first focused on specific items based on past research

papers and then engaged in on-site study for basic site data.

With such data, we constructed a Water-Balance Conceptual Map of

Dongsha Atoll, which serves as an analytical tool in addressing the

current water shortage problem of the island. In the meantime, we

conducted feasibility studies on the current development proposal and

constructed a projected Water-Balance Design Plan, which described

in detail several suggestions for developing a sustainable water

resource design for the island. Lastly we provided some expert opinions

on several construction related technical issues that bears relevance to

this specific project.

3. Major Findings

Some major findings of our study:

1. Our study projects current resident population of 200; medium term tourism plan of resident population 200, one-day tourist 100, and over-night tourist 20; long term tourism plan of resident population 200, one-day tourist 200, and over-night tourist 40.

2. Our study projects based on dinner capabilities of the three restaurants on the atoll of 135 people per night that on average one third of total population is on leave in Taiwan.

3. Our study uses a conservative estimate of 0.7 runoff coefficient for asphalt road surface.

4. Our study estimates total underground water drawn around 28,322 cubic meters per year.

5. Dongsha Atoll currently transports 10,000 cases of drinking water

from Taiwan, total 180,000 liter per year.

6. Our study projects total designed water usage for the island at 11,315 cubic meters per year, designed drinking water usage at 147,825 liter per year, and designed water for food at 360,255 liter per year.

7. Our study projects total runoff area of the seven roadway rainwater collection point at 11,624 square meters, which assuming a 0.7 runoff coefficient and yearly rainfall of 1,346 mm per year, would collect total rainwater of 10,952 cubic meters, satisfying 97% of all designed water usage (11,315 cubic meters) for the island.

4. Suggestions

1. We suggest additional follow-up study to monitor and revise current rainwater collection system, to reach the long-term goal of 100% living water usage supplied by local rainwater.

2. We suggest while reinforcing the collection and usage of island rainwater, to gradually decrease non-permeable surfaces and reconstruct island’s original vegetation.

3. We suggest further review of the island desalination plant, to use seawater as the water source and not the depleted underground water. This would slow and improve the salination of underground water on the island.

4. We suggest providing more drinking water from seawater desalination, decreasing island’s dependency on transported drinking water.

5. We suggest increasing usage of collected rainwater and further study and monitoring of underground water salination. Further study is needed to tackle this problem.

6. We suggest additional follow-up study to monitor and assess the disposal of waste water and brine and the environmental impact of such activities.

7. We suggest increasing the use of natural power in the island’s rainwater collection system, to decrease Dongsha’s energy use and carbon emission.

8. We suggest the use of solar powered desalination system for the

production of distilled water, which would support the seawater desalination efforts of the island, yet decrease the overall carbon emission of the island’s desalination process.
