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CHAPTER 1 

INTRODUCTION 

 

 

 

1.1 Background 

 

Lightning is a natural phenomenon that occurs during the rainy season, but 

sometimes lightning can occur during the dry season. Lightning is usually indicated 

by a flash of light followed by a thunderous sound. 

 

 Lightning can be divided into two types based on where it occurs. Cloud to 

Ground Flash (CG-flash) and Intra-Cloud flash. Cloud-to-Ground flash (CGflash) 

is a lightning flash between the center of charge on the triple structure in the cloud 

to the ground. Towards the ground is a negative CG flash. Cloud Flash is divided 

into 2, namely Cloud Cloud (InterCloud) flash and Intra-Cloud (IC) flash[1]. 

Lightning usually occurs when cumulonimbus clouds are thick enough to produce 

lightning. 

 

 To detect and measure the electromagnetic fields generated by lightning 

flashes, Remote sensing (sensors) can be used. The sensor that detects a lightning 

flash's radiation component is an electric field antenna system that operates from a 

few hertz to megahertz. Several types of sensors include (a) vertical whip antenna; 

(b) field mills; and (c) flat plate antenna, which has been developed into a parallel 

plate antenna[2]. Measurements, in order to observe the behavior of the changing 

electric field generated by the lightning flash, are recorded using the parallel-plate-

antenna method connected to the buffer circuit (slow-field and fast-field systems); 

in certain cases, a slow-field system is used as a method for estimating the distance 

from which the lightning flash occurred to within 30 km of the recording station[3]. 
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One of the instruments used to detect rain is radar. Radar is a modern measuring 

tool that can be used to detect the intensity of rainfall to be used as a warning when 

dangerous bad weather occurs. The radar data used is BMKG radar images 

available throughout Indonesia[4]. 

 The relationship between lightning and radar imagery data can be used as an 

aid to weather forecasts to detect impending bad weather. In this study, an analysis 

of the correlation between lightning activity and radar image data was carried out 

around the city of Palembang. 

 

 

1.2 Formulation of the problem 

 

 Lightning activity has a strong relationship with rainfall because lightning is 

an indication of bad weather, which is often accompanied by heavy rain. Lightning 

strikes are often associated with rainy events. Sometimes rain events are preceded 

by lightning events and vice versa, but the appearance of rain is not always 

accompanied by the appearance of lightning. For this reason, it is necessary to do 

research, then identify the correlation between the intensity of lightning strikes and 

radar reflectivity. 

 

 Based on research conducted by Norbayah Yusopet et al [5]. In research 

conducted in Melaka in 2020, a total of 33 thunderstorms were obtained in the first 

storm, and the type of lightning that occurred the most was a positive narrow bipolar 

event (+NBE), which was around 21 lightning, with radar data obtained of 37 DBZ 

but at the second storm, 980 lightning data caught and intra-cloud is the most 

dominant type of lightning for the second storm with radar data obtained of 50 DBZ. 

From these data, it can be analyzed that the relationship between lightning and 

rainfall is related. 

 

 Many studies related to the correlation of radar data and lightning activity 

have been carried out, but many of these observations were made outside Indonesia. 
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So that until now, there has not been found any analysis of the correlation between 

radar data and lightning activity in Indonesia, especially in the city of Palembang. 

 

 

1.3 Research purposes 

 

In this final project research, the author has a goal which includes the following : 

1. To determine the correlation between radar image data and lightning 

activity in Palembang.  

2. To analyze the type of lightning with the strongest correlation from radar 

data in Palembang. 

 

 

1.4 The scope of research 

 

To simplify the research problems of this final project, there are several limitations 

of the problem which are as follows : 

1. Lightning activity data comes from The Badan Meteorologi and 

Geophysics (BMKG). 

2. Radar image data will be obtained from BMKG and is a Cappi-type 

radar.  

3. The process of identifying and analyzing lightning data used lightning 

activity data and radar images around Palembang. 

 

 

1.5 Hypothesis 

 

This research found a correlation between lightning activity and radar data in 

Palembang City, Indonesia. The level of lightning activity that occurs in the region 

has a significant influence on the weather radar data. 

 

 



4 

 

1.6 Writing system 

 

The systematics of writing related to the work on this thesis consists of five chapters 

sequentially with the aim that this writing can be more directed and systematic, 

while the chapters used are as follows : 

 

 

CHAPTER I INTRODUCTION 

This chapter discusses the research background, problem formulation, 

research objectives, research scope, and systematics writing. 

 

CHAPTER II LITERATURE REVIEW 

Chapter this is the general theoretical basis of lightning, weather radar and 

discussions related to lightning flashes. 

 

CHAPTER III RESEARCH METHODOLOGY 

Chapter This contains the place, time, equipment and materials used, series 

of experiments, data collection techniques and data processing used about the 

research process to be carried out. 

 

CHAPTER IV RESULTS AND DISCUSSION 

This chapter describes the results of the data that have been identified and 

analyzed as well as discussion. 

 

CHAPTER V CONCLUSIONS AND RECOMMENDATIONS 

This chapter is a conclusion from the results of the research that has been 

presented in CHAPTER IV and suggestions put forward related to the 

research that has been done. 

REFERENCE 

ATTACHMENT 
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