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ABSTRACT

This study is a first investigation using WSNs for Mangroves protection and observation at Taiwan. In this investigation,
this paper proposes a Natural Ecology Sensing System (NESS). NESS can improve the drawbacks of traditional long-term
observation method by providing a real-time and networked surveillance system. This paper considers the practical issues of
deploying ecological environment sensors in the Mangroves protection area. In additions, feasible solutions are proposed to
achieve sustainable energy supply and reliable data delivery with high accuracy. We also evaluate system performance in terms
of energy consumption and packet loss rate at different duty cycles, and compare lifetime and data accuracy with different
energy supply sources. According to implementation results, the proposed system is efficient and feasible for Mangroves
observation, protection, and surveillance. The main contributions of this study are as follows.
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SYSTEM OPERATION FLOW

This section shows the system operation flow of Natural Ecology Sensing b K oty 74; D20l batery mevaee
System (NESS). As depicted in Fig. 1, the system flow is composed of three FIGURE 1. NESS SYSTEM OPERATION FLOW
stages. Stage one is data collection, stage two is data application, and last stage

is for anomaly detection of WSN data.

SYSTEM ARCHITECTURE

Overview of Natural Ecology Sensing System
(NESS) Architecture. NESS system architecture
includes four parts that are (I) Ecological
Environment Sensor (E2S), (II) Nature Resource
Integrated Computing Server (NRICS), (III) Mobile
User (MU), and Ecological Information Service
System (EIS2). As depicted in Fig. 2.
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SYSTEM IMPLEMENTATION

This section demonstrates NESS system
implementation. Fig. 3 depicts portal interfaces of PC
and PDA version, respectively. Users in MU are able |
to access services in NESS via these interfaces. The ({4
system will automatically provision a suitable """
interface based on users' appliance, when users enter

FIGURE 2. NESS SYSTEM ARCHITECTURE

NESS system. In the interface, users can choose query parameters such as observation location, required micro-climate
information, images, and presentation types. As Fig. 4 shows, users can view acquired information with a table or line chart.
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This study designs and implements a four-tier system, Natural Ecology Sensing System (NESS), which consist of Ecological
Environment Sensor (E2S), Nature Resource Integrated Computing Server (NRICS), Mobile Users (MU), and Ecological
Information Service System (EIS2). NESS can solve drawbacks of using field survey for Mangroves protection and observation.
With application of WSNs and the proposed system, users can efficiently perform data collection, real-time surveillance, and
ecology and biology information acquirement. The main contributions of this study are as follows.

(1)This study is a first investigation with the application of WSNs and Internet to enhance Mangroves protection and
observation of Taiwan, and provisions a portal website for real-time surveillance and information query.

(2)Practical sensor deployment issues in Mangroves are considered in this study, and two solutions to overcome these issues
are proposed.

(3)We evaluate two system performance metrics in terms of energy consumption and packet loss rate and observe suitable
setting parameters in the proposed system.
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