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ABSTRACT 

Forest fire is one of the major challenges that face 

countries because of the losses in the wildlife and its huge 

impact on the environment. It is very difficult to control 

the fire after it happens, so government and wildlife 

protector prefer to detect at an earlier stage. This paper 

provides a solution for detecting the factors that could lead 

to a fire by using a wireless sensor network (WSN) 

installed in the forest. Sensors include temperature, 

humidity and wind speed. WSN system comprises a set of 

sensor nodes and a base station that communicates with 

each other, and From the data collected by the system, 

authorities can tell quickly the relevant government 

departments. Simulation result has indicated that the 

implemented system functionality is consistent with the 

desired behaviour. 

 

Keywords—Wireless sensor network – forest detection 

– ZigBee Network. 

I. INTRODUCTION 

Forests are a piece of the vital and imperative assets of 

human survival and social improvement that ensure the 

adjust of the earth biology. In any case, due to some 

abnormal conditions, forest fires occur frequently. This 

circumstance can be connected to the way that the quantity 

of elements causing fires increments with increment in the 

populace. In as many as 91% of the backwoods fires in our 

nation are caused by human exercises. The many 

majorities of these spots are difficult to be checked 

nearby.[1] For example, may require some time to monitor 

forest land and take the necessary measures to deal with 

fires, monitoring may be once in a while and fire may 

occur at another time. This is precisely where the Wireless 

Sensor Networks come into the play. In this technology, 

which can supply communication everywhere, regardless 

of time and location, with the observation of possible 

parameter increases, forest fires can be avoided. The goal 

of this paper is to report the design, development, and 

testing of a conveyed infield WSN, a remote observing 

control, framework topologies. 

II. WIRELESS SENSOR NETWORK TECHNOLOGY  

Wireless sensor network has pulled much attention in 

current years and turn into the main region of research and 

used in a majority of application domains such as 

Transportation field, security, and Medical areas. WESN 

includes a set of nodes that control the environment and 

enable it to communicate with the Moderators, PCs, and its 

surroundings. In fact, the sensing, processing, and 

communication working with a limited amount of power 

Performs a cross-layer design technique that usually 

requires joint study of distributed signal/data processing, 

average access control, and communication protocols [2]. 

The use of WSN depends on the type and function of the 

application to be used. Some of the networks include 2.4 

GHz radios based on either IEEE 802.15.4 or IEEE 802.11 

(Wi-Fi) standards or exclusive radios, which are normally 

900 MHz. 

The IEEE 802.15.4 standard is a physical radio 

specification accommodating low information rate 

availability among moderately straightforward gadgets that 

expend in significant power and commonly connects over 

short distances [3]. It is ideal for monitoring, automation, 

sensing and industrial environments. ZigBee is a wireless 

networking standard that is being aimed at remote control 

and sensor applications which is proper for operation in 

harsh radio environments and in isolated locations [4]. 

III. SYSTEM REQUIREMENT AND ARCHITECTURE 

The requirements that choose a WSN are expected to make 

up for ineffective agricultural monitoring concern both 

system level issues (i.e., unattended operation, maximum 

network lifetime, adaptability or even functionality and 

protocol self-reconfigurability) and final user needs (i.e., 

communication reliability and robustness, user-
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friendliness, versatile and powerful graphical user 

interfaces). 

The most apropos mainly relates to the supply of stand-

alone operations. To this end, the system must be able to 

run for a long period, as nodes are expected to be located 

in zones that are difficult to conserve [4, 5]. These calls for 

optimal energy management maintain that the energy spent 

is directly related to the amount of traffic handled and not 

to the overall working time. Other issues to be processed 

are the capability of quick foundation an end-to-end 

communication infrastructure, supporting both 

synchronous and asynchronous queries, and of 

dynamically reconfiguring it. Other important properties 

are scalability and modification of the network’s topology, 

in terms of the number of nodes and their density in 

unexpected events with a higher degree of realization and 

reconfigurability. This also means the development of a 

plug and play sensor interface and the supplying of remote 

connectivity. Finally, several user-oriented Characteristics, 

including load, latency, and throughput are calculated [6]. 

IV. THE METHODOLOGY 

The main idea is building a system which can analyze of 

WSN, was preceded by a simulator using the IEEE 

802.15.4/ZigBee standard, and It is used to contain the 

following characteristics low-power, rate, and cost, which 

permits two-way connection. In this paper, IEEE 802.15.4 

performance is analyzed based on OPNET simulator, 

which has abilities to produce correct results and analysis 

to identify the actual behaviour of the real system. The 

results can be utilized to design IEEE 802.15.4/ZigBee 

strategies and set the associated parameters, as a 

component of the implementation necessities.     

V. SIMULATION OF THE SYSTEM DESIGN  

This paper illustrates using ZigBee is analyzed and studied 

the results of the network. We propose three scenarios. In 

all scenarios, star, tree, and mesh topologies were 

compared depending on end-to-end delay, throughput, 

delay, and traffic received. Finally, The appropriate 

scenario has been selected in the forest protection process. 

In simulating all their topologies used in the OPNET 

Modeler Scenarios that has an equal number of end 

devices, coordinators. A star network: in this topology, 

every node connected directly to a gateway. In the scenario 

all end devices, it connected directly to the gateway 

(coordinator). Correspondingly, the end device can send or 

receive a message to the gateway. 

• Cluster-tree: or Tree topology. In tree topologies, each 

end device connects to a node that is placed higher in the 

tree, and then to the coordinator.    

• Mesh Topology: it allows transmission of data from one 

end device to another, which is within its radio 

transmission range. If any end device wants to send a 

message to another, which is out of radio communication 

range, it needs an intermediate node to the desired node.  

The simulation time was set to one hour. The size of the 

data packages to be sent had been set at 1024 bytes and a 

node was selected at random. The node communicated 

with each other by sending messages to one another and 

the data were recorded and represented in terms of 

graphical format for interpretation. Figure 1 - 5 shows the 

star, tree and mesh topologies, respectively. 

 

.  

Figure.1.Topology structures star. 

 

 
Figure.2.Object palette star. 
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Figure.3.Topology structures tree. 

 

 
Figure.4.Object palette tree. 

 

 
Figure.5.Topology Structures Mesh. 

 

 
Figure.6.palette mesh . 

VI. SIMULATION RESULT 

The thought behind this simulation model was activated by 

the need to assemble an extremely reliable model of the 

IEEE 802.15.4 and ZigBee conventions for Wireless 

Sensor Networks (WSNs). By applying this simulation, the 

result of performance parameters like throughput, delay, 

data traffic received and data traffic sent for three system 

topology scenarios are shown as follows : 

1. Throughput: 

The results are used to estimate and compare the data 

throughput for three scenarios. Figure 7 shows the 

throughput for the three topologies. 

 

 
Figure.7.Throughput flow. 
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Figure 7 show throughput for every situation and 

maximum throughput qualities are recorded has 

640,140,80kbit/ sec for star, tree and mesh network. By 

looking at the graph we find that the star network has 

higher throughput than tree and mesh networks. 

2. Data traffic sends: The figure is shown data traffic for 

three topologies : 

 
Figure.8.Data traffic sends. 

 

By observing at the diagrams find that the star network has 

higher throughput than tree and mesh networks. 3. Data 

traffic received: Figure 9  shown data traffic for three 

topologies : 

 

 
Figure 9.Data Traffic Received. 

 

The above figure previews the data traffic received for 

every situation, It is obvious that the data received is 

maximum with the star network. 

VII. CONCLUSION 

Forest fire detection and WSN applications combine an 

exciting new area of research that will greatly improve 

environmental protection. In addition to have the dramatic 

reduction in Forest fire needed. Using the proposed 

methodology, in finding the optimal sensor topology, we 

contrive to lower implementation cost and thus make WSN 

a more appealing solution for all kinds of forest protection. 

This paper proved the performance of three common 

topologies, and the result has shown throughput, data 

traffic sends and data traffic received and is more useful 

and better-suited case of star topology compares to mesh 

and tree topology for ZigBee standard. Finally, it is 

concluded that the performance of star-based is best suited 

for forest protection and detection. 
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