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Abstract-- It is certainly necessary for a practical, applicative and accurate method to predict the missing 
data. IDW (Inverse Distance wighting) method is one of the methods and it is quite well known among 
practitioners. This method is used to predict the missing data from several measured data (multipoint 
interpolation). In predicting the missing data, it will be better to use the closest data, than using the far 
data. Therefore, it is necessary for accuracy improvement of the IDW method by bringing data into 
closer points to the concerned data points, namely the points located between two data and having 
perpendicular position to the addressed data or called as Perpendicular Line. 

    To know the reliability of IDW Perpendicular method, so it is necessary to test its ability to result the 
value in the addressed point rather than by the measured rain data as the exact function. The exact 
function is a surface value (z) as the function from x and y coordinates. The testing has done by using an 
exact surface value using 3,4, and 5 data. The calculation results of MAD, MSE, MPE show that IDW-P 
method (1,43%) has much smaller error than the original IDW (10,18 %) while the determination 
coefficient for IDW-P method is 0.997 which is greater than the original IDW method where is 0.901.  In 
the application process in curved area, IDW-P method has average error percentage of 1,35 %, while the 
original IDW method has 6,02 %.  In the application process using surface data, the IDW-P method has 
average error percentage of 6,11 %, while the original IDW method has 7,44 %, so that have 
improvement 1,33%. Generally, the multipoint interpolation of IDW-P method is better than the original 
IDW method.  

Keywords: Missing Data, Interpolation, IDW, Perpendicular Line 

I. INTRODUCTION 
The amount of average rainfall in an area can be set appropriately, if the rain point value was known in each 
coordinate in the area or called as Averaging Area Rainfall (AAR), which the closer raindrop results in the better 
results (Soewarno, 2000). The AAR calculation is the interpolation effort from the rain data of rain 
measurement location points in each catcment area coordinate (Sri harto, 1993), so the AAR calculation is a 
calculation to obtain the missing data in a rain area.  

 Lately, it has been developed an AAR calculation with multipoint interpolation, such as Nearest Neighbour, 
Krigging and IDW methods, which to obtain the average rainfall in an area, it is obtain the average value of 
each grid / coordinate in DAS, without calculating on the spatial correlation model between the rain station and 
the affecting factors. Among the methods used frequently is the IDW method because this method is quite 
simple and gives quite appropriate results.The IDW method is a method to predict the missing data from several 
measured data (multipoint interpolation). This IDW method can be used for multi-disciplinary (universal), but 
in this case, it is used for the hydrology demand, particularly in the case of rain. 

    It is certainly necessary for a practical and applicative method even there is a limited number of rain station, 
but it still results in more accurate calculation. Therefore, it is necessary for the development effort of IDW 
method by bringing the data in closest position to the addressed points (Figure 1). 

    In the effort to improve the IDW method, namely by bringing the data in the closest position to the addressed 
points, there will be the following problems: 

1. How to determine the closest distance (perpendicular line) ? 

2. How to determine the rain value in the closest point ? 

3. How reliability IDW-P method  while compared to the original IDW method ? 
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Bilinear Interpolation 
The coefficient determination of Bilinear multiplier  
K0 = w * Ki 
wx(3) = 0,2  wx(4)   = 0,8 
wy(9) = 0,6  wy(10) = 0,4 
wx(3,9) = wx(3) * wy(9)   = 0,2 *0,6 = 0,12 
wx(3,10) = wx(3)* wy(10)  = 0,2 *0,4 = 0,08 
wx(4,9) = wx(4) * wy(9)  = 0,8 *0,6 = 0,48 
wx(4,10) = wx(4)* wy(10)  = 0,8 *0,4 = 0,32 
K0 = w * Ki  

= wx(3,9)* Ki(3,9) + wx(3,10)* Ki(3,10) +  wx(4,9)* Ki(4,9) +   
   wx(4,10)*Ki(4,10) 
= 0,12*100 + 0,08*160 + 0,48*120 + 0,32*200 
= 146,4 

The comparison of calculation results in some methods: 

 Nearest neighbor interpolation =  120,0 
 Bilinear  interpolation =  146,4 
 Original IDW = 144,28 
 IDW Perpendicular =  146,4 

The calculation using Bilinear method is more accurate then the nearest neighbour method because it uses the 
weighting on the surrounding data. The calculation results for 4 methods show that there is similarity between 
IDW-P method and Bilinear method. 

IV. CONCLUSION 

The tests are done using a function of horizontal plane using 3, 4 and 5 data. The calculation results of MAD, 
MSE, MPE show that the IDW-P method (1,43%)  has much smaller error rate than the original IDW (10,18 %) 
and the determination coefficient for IDW-P method is 0.997 which is greater than the original IDW method 
where 0.901. In the application process at the curved area, the IDW-P method has an average error percentage of 
1.35%, whereas the original IDW method has 6.02%. 

In the application process using field data, the IDW-P method has an average percentage error of 6,11 %, 
while the original IDW method has 7,44 %, so that have improvement 1,33%. 

The data interpolation reuse, for the following calculation results in the significant increase of interpolation 
result to a better direction. 

Generally, the multipoint interpolation result in IDW-P method is better than the original IDW method. 
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