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Abstract—Rain attenuation from rain condition  in tropical 

maritime is intruder for high frequency transmission, then 

attenuation can lead to communication breakdown.  Rain rates in 

tropical signal are very significance fluctuations, these situations 

should be able to adapt for mobile communication, and one 

solution is adaptation instrument for rain attenuation in domain 

spatial and  domain temporal. This research is conducted by 

wireless channel models transmission of WiMAX (Worldwide 

Interoperability for Microwave Access) transmission. Channel 

transmission is classified  spatially into rural and urban conditions. 

Data is obtained directly  from measurement results raingauge. 

Accuracy prediction for the mobile adaptation of the cell, assuming  

rain rate is not stationary, rain can move to anywhere by wind to 

other cell caused by  "heavy attenuation". The results are indexs 

cell correlation of  0.1315dB/km  in urban and 0.1143dB/km  in 

rural. 
Keywords: WiMAX, channel, fading. 

I.  INTRODUCTION  

Climate change is a problem that is likely to constitute a 
threat to all mankind on this earth. Conditions in Indonesia in 
the tropics is not favorable because in the years preceding the 
rainy season and dry can be predicted accurately. For the 
measurement of instantaneous rain in a matter of minutes with 
millimeters per hour (mm / h) has not been conducted in the 
NTB, globally many researchers have studied and generate 
predictions but not in accordance with the area / place and 
time. This study was conducted as a child of the nation of 
Indonesia to be able to cope with floods and landslides. 
Indonesia is a maritime country that has scattered islands from 
Sabang to Merauke management requires a strategy for 
handling the climate change. Climate change specifically in the 
high rainfall and long will be crucial once the disaster. In this 
case the communication is expected to persist even in rainy 
conditions. Wireless technology is so fast, it can be seen with 
the naked eye the increasing use of cellular phones, in addition 

to the evolving wireless technology is also used to access the 
internet. WiMAX is one of the variants of communication and 
information technology that works on the network and the 
WiMAX. In other words, the WiMAX is the trade name 
standart certification is given to the manufacturer of 
telecommunications equipment which works in the WiMAX 
network interoperability and already meets the required quality. 
Standart WiMAX used IEEE 802.16. Modulation for 
mitigation per channal used OFDM [1].  

 Channel obtained by a channel which varies according to 
the exact distribution of rainfall fell on the links (lines) wireless 
communication. Communication was very disturbed at a very 
high rainfall. Permittivity value of rain also influence damping 
(disturbance) is happening. Slope falling rain and strong winds 
or even more trends will greatly exacerbate the occurrence of 
typhoons on the quality of communication [2]. 

 Correlation characteristics of rain on the number of papers 
have reported some empirical models of spatial rainfall. 
Morita-Higuti produce precipitation method of spatial structure 
that is represented in a correlation coefficient of rainfall 
precipitation measurements for ten years in Japan. This method 
is very successfully applied to the prediction of rain attenuation 
in the application of statistical diversity for satellite-earth links 
in Japan. Capsoni et al produce another model of spatial 
correlation of radar observations in Italy. Lin propose an 
empirical model of spatial correlation of specific attenuation 
measurements of rainfall using rain gauge in North America. 
Given the spatial variations for specific attenuation and rainfall 
from one location to another location dependent climate, 
topography, precipitation type and others, the implementation 
of mitigation techniques should use the correlation coefficient 
corresponding to that location. While the spatial model specific 
damping Lin also approached to Surabaya. This suggests that 
the rain cell to Surabaya very large spatial correlation of 
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rainfall and rain attenuation statistics from this study is 
recommended as one of the parameters in the implementation 
of diversity techniques in Surabaya, on the application of 
mitigation techniques such as rain attenuation site diversity. 
Model rainfall spatial correlation coefficient and the specific 
attenuation vary from one location to another, for the climate in 
Japan [3]. 

In the fall of water in the study of heavy rainfall can be 

divided into 2 groups, i.e. stratiform and convective rain. 

Characteristics stratiform rain is rainfall is less than 25 mm / h 

and the uneven effect that tends to rain a longer duration than 

convective. While the characteristics of convective rain has 

high rainfall above 25 mm / h , a short duration when the rain 

more than 15 minutes would be more evenly , and very brief 

coverage is usually accompanied by storms in certain areas . 

The percentage measureament in certain period of time 

(usually within 1 year), so to say the percentage of time 0:01 
% (R0.01), this means that the amount of rainfall that 

exceeded the average rainfall measurements over a period of 

0:01 % in a year (70.63 min) under these conditions is quite 

high chance of rain. For wireless communication channel in 

order Gigahertz (millimeter wave) is very influential in 

transmitting the signal integrity of the communication [4]. 

From observation made by Morita-Higuti using rain gauge 

synchronization and produce a model of spatial correlation as 

a function of distance in the equation where is the correlation 

coefficient as a function of distance and the value of α ranges 

from 0.2-0.3 /km. Through radar observations in Italy, 

Capsoni et al propose another type of model of spatial 
correlation of rainfall as a function of distance as shown by the 

equation where is the correlation coefficient as a function of 

distance and the value of α ranges 0.46km-half. A typical 

WiMAX basestation transmits at power levels of 

approximately +43 dBm (20 W), and the mobile station 

typically transmits at +23 dBm (200 mW). For adaptation can 

uses another technique to address the link imbalance is 

adaptive modulation. [5]. 

Since measureament rain rate 50 (fifty) years into a very 

unique research in Spain. The uniqueness of the rain that has 

rainfall distribution is almost the same every year for fifty 
years, while the research generating different things because 

of the climate change (climate change). In measurements in 

Barcelona (Spain) for fifty years that tends to have a 

lognormal distribution caused by rainfall that comes 

periodically. In this case the rainfall can be said to be 

stationary in the distribution function that falls on the surface 

of the ground (measured by the measuring instrument). The 

size of the existing rainfall depends on the time. The most 

fundamental things appear because rain is very heavy and it 

takes time to narrow the proper fade margin calculations [6]. 

For propagation channel during the rain has been studied 

predict rain if the team that produced some of its models for 
signal transmission millimeters [7]. Attenuation from 

atmosphiric gases, clouds and rain used difference numbers 

effec in channel communication. Focus at rain attenuation 

trasmission 5.7 GHz in milliter standart impact in micro cell 

under 1 km in rain measureament 12.5 mm/h the number is 

0.0313 dB [10]. 

Communication design for 4G rain attenuation should 
be included in the count of tropical climates because the 

wind changed suddenly, changes in the signal received 

from the channel made by the sender of the satellite must be 

above threshold Mitigation satellite or teresterial 
communication is choice for communication still fine 

and faster trasmission data [11]. Data loggers with RTC and 

SD card modules as well as other additional sensors will be 

used in our future studies in mapping weather patterns in 

Lombok. Analysis of weather data will also be conducted to 
understand weather variability and to develop weather 

models[12]. 

 

II. METHODOLGY OF  RESEARCH  

Transmission signal for channal WiMAX  used radio 

frequentely in 2300MHz until 3400MHz.  Multiple path 

fading effect is problem in transmit signal. It will make the 
received signal can weaken or strengthen in accordance with 

the movement of the receiver directly correlated with the 

signal path that rises and falls caused no direct path and the 

reflected in channel part by  part if intruder from colour noise.  

Diffraction does not pass LOS Diffraction mechanisms in 

other words a greater attenuation of the original signal. 

Channel model wireless communication system applications 

LOS to NLOS. Static channel variations and dynamic changes 

with time series to observe the variation of the canal needs to 

be known in the channel change numbers statistical ensemble 

are the same and ergo dig city. Fast fading channel rapidly 

changing   in minor condition and slow changing channels run 
private fading slow this is in mayor condition. 

This paper focuses on the transmission on a 

communication channel with a frequency wave Giga herzt (3.4 

Hz). Asumsion compared in two different areas (urban and 

rural), the two variations of the same conditions but in 

different places of measurement shown at Fig.1. Rainy 

conditions that have fluctuated rain fell and the amount of rain 

that falls. Undisturbed transmission channel tried to be 

simulated and analyzed as decision design to use millimeter 

waves in Indonesia, especially Mataram. The gap between 

urban and rural for air distance is 11 km. Detection of the 
propagation channel using a digital filter requires stability in 

order to produce the corresponding (matching) between sender 

and receiver.  Filter made for necessary stability of the pole 

and zero in accordance with the scope of the existing channel. 

Communication is accomplished with either depending on 

channel conditions especially on the wireless channel 

(wireless). Rain intensity measurements made requires a 

model that can be studied from an existing system, the desired 

expectation (expected values) is known to the average 

observed. To expected the average function g (X) of a discrete 

random variable X can as follows: 
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      Valid of all the events that occurred from a random 

function from measureament rain is data time series. This 

happens not only of discrete signal events but also in signal 

continue. There are two values that must be considered in the 

random condition that the average value (mean) and standard 

deviation or variance can as follows: 
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With modification Mercer’s theory which state that: 
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Assume K-L expansion of white noise, than the 

autocorrelation factor must be integral equation : 
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Simple detection problem in a fading channel is 

White Gaussian noise. For simplicity, let us assume a flat 

fading model where the channel has represented by a single 

discrete-time complex filter. Random process plus white noise 

in K-L expansion for noisy process: 

 

   )()()( tWtXtY   (6) 

 

The rain-fade margin is a function of the rain 

rate(mm/hour). Therefore, for a particular system availability 
goal and rain zone, the rain-fade margin has computed, and 

the system’s range is established. Illustrates the link range 

model, depicting the downlink, which is thelink in the 

direction from the PMP hub to the remote site. The hub is 

broadcasting with EIRP of P dBm. (EIRP is the product of 

transmit power and transmit antenna gain, expressed in dBW 
or dBm.)  

The signal experiences propagation loss, L, and loss 

due to rain fade, F. The receiver sensitivity is R dBm. In dB, 

the total path loss equals P – R, which also equates to L+F. 

Improving receiver sensitivity increases the allowable path 

loss, therefore increasing the range. The fade component is a 

function of the attenuation per kilometer for a given rain rate 

and distance. The total path loss has given by: 

 

       Path loss = L + Fade Rate x Range (in km)      (7) 

 

Measurements of rain rate

in urban condition

(Rain Gauge)

Measurements of rain rate

in rural condition

(Rain Gauge)

Correlation spasial urban

and rural condition

Power Link Budjet to

Adaptation WiMAX

 in rain condition

Movement cell

 
Fig. 1 Correlation from Data Measurements for Power Link Budjet WiMAX 

Transmission    

   

III. MEASUREAMENT AND ANALSYS DATA 

Use of software simulation using Matlab version 2009a . 
Results of measurements made at two different locations 
deffrence group generate data at each measurement in the same 
group , but the correlation between the group . Figures 3 and 4 
show the relationships between each group of measurements. 
To show the correlation between the group and Figure 6 
position in the condition probability of rainfall in the same time 
and Figure 7 simulate the distribution of the two different 
locations. In the millimeter wave transmission of order Giga 
hertz will cause fat problems, especially when the rain passes 
through or crosses from the track. One objective of the 
simulation in this case to know if the path past the 2 BTS rain , 
according assuming the maximum distance between them is 
5.3 km . Distance between urban (city) and rural (village) in the 
air distance is 10.1 miles. In accordance with the power of the 
transmitter (Tx) and receiver (Rx). In the group of cells form a 
circle assumed that the maximum radius of 250 meters of air 
distance. Need to get value of this correlation can be used to 
generate predictions of rain in the future in case of rain 
distribution according to the measurement results. The 
complete rain gauge  of the data logger The software Code 
Vision AVR [12] and an ISP programmer are used to program 
the ATMega8L and to download data store in the 
microcontroller using serial data communication. To save the 
battery power, it is essential to used power management 
facilities of the microcontroller.  Beside that the timer of 
microcontroller needs also to be programmed and checked for 
its accuracy. Some adjustment of timer may be required to get 
correct interval of time. Data Logger shown at Fig. 2. 
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Fig. 2 Logger and Rain Gauge 

IV. CONCLUSION  

       Progress simulation attenuation shown at Fig. 3 until Fig. 

10. Fig. 3 until Fig. 5 in unban condition, Fig. 6 until Fig. 8 in 

rural condition. Fig. 9 Power spectral density urban and Fig. 

10 Power spectral density in rural. 

      Correlation value in urban values obtained using 

correlation analysis is very bad for the link Pustik 0.0496 and 

Engineering, 0.0484 to link Pustik and Algriculture Lab, as 

well as for Engineering Lab and Agricultural Lab better is 

0.4442, rain Attenuation from measurent in 1 km is 0.131    

dB, the rain rate condition maximum at 201  mm/h. As for 

rural values between 1 and 2 Sesaot is 0.7278 distance 3.5 km 
north to south, for Sesaot  2 and 3 distance 3.5 km north to 

south are the most well  0.7231 Sesaot 1 and 3 is 0.9174 . 

distance 7 km north to south.  Rain Attenuation from 

measurent in 1 km is 0.1143   dB, the rain rate condition 

maximum at 167 mm/h. Accuracy prediction for the mobile 

adaptation of the cell, asumsy rain rate is not stationary, rain 

moved anywhere by wind to other cell is made of heavy 

attenuation. The results are indexs cell coorleration average of  

0.1315dB/km  in urban and 0.1143dB/km  in rural. 
 

V. DISCUSSTION NEXT RESEARCH  

Simulation results channel in the rain until the Year 2013 is 
still being conducted research to obtain perfect results. In terms 
of mobile communications in the movement poses a very 
significant effect on the transmission channel, therefore disgn 
for an early warning system to be tested accuration rainy 
conditions. Rainy conditions are potentially disrupt the path 
(link) and will damage the direction of the antenna due to 
heavy rain accompanied by wind storms tend. Classification of 
rainfall from this study must be studied further to generate 
predictions communication mintages rain condition for mobile 
comunication system.         
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Fig. 3 Movement Cell in Urban 

 

Fig. 4 Probability Rain Rate  in Urban 

 

Fig. 5 Movement Cell in Rural  
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Fig. 6 Movement Cell in Rural 

 

Fig. 7 Movement Cell in Rural 

 

Fig. 8 Movement Cell in Rural 

 

Fig. 9 Power Spectral Density Urban 

Fig. 10 Power Spectral Density Rural 
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