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An Observation Supporting System for Predicting Citrus
Fruit Production**

Hee Joo Kang · Seung Tae Yoo · Young Jin Yang

Abstract The purpose of this study is to develop a growth 
prediction model that can predict growth and development 
information influencing the production of citrus fruits: the 
growth model algorithm that can predict floral leaf ratio, 
number of fruit sets, fruit width, and overweight depending 
on the main period of growth and development with con-
sideration of the applied weather factors. Every year, large 
scale of manpower was mobilized to investigate the pro-
duction of outdoor-grown citrus fruits, but it was limited 
to recycling the data without an observation supporting 
system to systemize the database. This study intends to 
create a systematical database based on the basic data ob-
tained through the observation supporting system in appli-
cation of an algorithm according to the accumulated long 
term data and prepare a base for its continuous improve-
ment and development. The importance of the observed 
data is increasingly recognized every year, and the citrus 
fruit observation supporting system is important for utiliz-
ing an effective policy and decision making according to

H. J. Kang
R&D Center / Principle Research Engineer EINS S&C Co., Ltd.
e-mail : joyriver316@gmail.com ( )

S. T. Yoo
R&D Center / Senior Research Engineer EINS S&C Co., Ltd.
e-mail : styoo@einssnc.com

Y. J. Yang
R&D Center / Head of research center EINS S&C Co., Ltd.
e-mail : einsceo@einssnc.com

various applications and analysis results through an inter-
connection and an integration of the investigated statistical 
data. The citrus fruit is a representative crop having a great 
ripple effect in Jeju agriculture. An early prediction of the 
growth and development information influencing the pro-
duction of citrus fruits may be helpful for decision making 
in supply and demand control of agricultural products.

Keywords Prediction System, Production, Outdoor-grown 
Citrus Fruit, Floral Leaf Ratio, Number of Fruit Sets, Fruit 
Width, Overweight, Weather Factor

1 Introduction

A great deal of agricultural information is utilized in the 
process of analysis and decision making in production of 
agricultural observation information. However, collecting 
and analyzing the agricultural observation information is 
currently performed by an individual person in charge to 
submit and report the result to the Agricultural Research 
Services. The Agricultural Research Services predicts the 
production in utilization of separate agricultural in-
formation and accordingly publishes reports to present it.

Recently, the importance of data is emphasized around 
the world; thus, to effectively share and intellectualize in-
formation, it should be provided as a service, and data 
should be securely standardized for interoperability.

To strengthen competitiveness, needs for various stat-
istical analysis and information utilization are increased, 
and statistics are more broadly considered as an important 
government infrastructure having characteristics of public 
properties. In February 2005, the Presidential Committee 
on Government Innovation has been established and oper-
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ated as a special committee and council for reinforcing 
the government statistics infrastructure to upgrade the level 
of the government statistics infrastructure. In the back-
ground, the goal is to provide a new type of one-stop in-
formation service to customers in application of integrated 
raw data.

As the importance of statistics data influencing the poli-
cy and decision making of all public institutions and the 
need of statistics are increased, it is necessary to establish 
a data warehouse to provide plenty of statistical 
information. As the importance of the statistical in-
formation is still the same in the field of agriculture, it 
needs to continuously make efforts to create a centralized 
database of relevant data, providing necessary meta data, 
designing research, processing the data, and obtaining  a 
database for data analysis.

Early estimation of the accurate production of out-
door-grown citrus fruit based on the data is the most im-
portant enhancement on the citrus fruit-related policy in-
cluding the citrus fruit production plan, land use improve-
ment, agricultural management improvement, agricultural 
income estimation, citrus fruit price stability, distribution 
measures, etc. As the outdoor-grown citrus fruit is a crop 
with a severe biennial bearing, and its fruit sets cannot 
maintain the regular pattern due to the unusual weather 
caused by the global warming; the low quality citrus or-
chards is increased as the tree age. As the quantity fluc-
tuates each year, the price also drops sharp when the fruits 
are especially difficult to bear; and the quantity also sharp-
ly decreases because the fruit is too large or the sugar con-
tent is decreased (Cary, 1970; Kim et al., 2004).

The Jeju citrus fruit industry occupies 53% of the Jeju 
agriculture in absolute position, and its effort to save one-
self, such as reconstruction, is required due to the liberali-
zation of import. Therefore, starting with the establishment 
of a long-term development plan for the citrus fruit im-
provement in 1991, the citrus fruit production control poli-
cy was enforced to properly produce high quality citrus 
fruits in 1997. For the production control, actions such as 
thin harvest, fruit thinning, fruit selecting of citrus fruit 
trees were actively promoted. As a part of this project, 
in the citrus fruit industry development indicator, the culti-
vating area was adjusted to less than 20,000 ha and the 
production was adjusted to less than 600,000 ton by organ-
izing the orchard corresponding to the area that was not 
appropriate for the citrus fruit cultivation (Sunwoo Kim, 
et al., 2012).

The production of the citrus fruits influenced the price 
and it was closely related to the farm income source and 
the government's tax revenue. After 2000, the change in 

citrus fruit price supporting policy such as the tax revenue 
deviation of the citrus fruits was necessary for this time 
period. The policies inducing high quality citrus fruit pro-
duction such as the introduction of the citrus fruit distribut-
ing order system, encouragement of thinning appeared, and 
measures to control the distribution such as the establish-
ment of the Agricultural Products Processing Center (APC) 
were introduced. As a plan to minimize the damage from 
Korea-China FTA, Jeju is currently assigned to achieve 
luxurization, gentrification, and price competitiveness of 
Jeju citrus fruits, etc. (Iksoo Jeon et al., 2013). In this back-
ground, the observation system predicted the future by col-
lecting and analyzing the information related to the pro-
duction, supply, and price of the agricultural product, and 
it was allowed to make a reasonable decision in establish-
ing a farming plan and adjusting shipments through this 
result (Gwangho Kim, et al., 2003). It was expected to 
improve the effectiveness of the observation business with 
the automation of the citrus fruit observation data collect-
ing system, and at the same time, it would be a great help 
for the effective business in integrating the data under the 
name of citrus fruit observation supporting system that was 
operated by an individual management of the citrus fruit 
observation data. Therefore the level of agricultural ob-
servation information service would be upgraded.

2 Prediction Model of Production 

2.1 Data

The data provided by the meteorological office was used 
as the basic data for the prediction model of production. 
The nearest Automatic Weather Stations (AWS) from 
Jeju-si and Seogwipo-si used agency No. 184 and No. 189. 
No. 184 was the management number for Jeju-si and No. 
189 was for Seogwipo-si. In Jeju, the annual average tem-
perature increased from 2004 to 2014 due to the abnormal 
temperature. The annual average temperature in Jeju-si was 
16.1℃, minimum temperature was –1.8℃, and maximum 
temperature was 34.7℃, and the annual average temper-
ature in Seogwipo-si was 17.0℃, minimum temperature 
was –2.2℃, and maximum temperature was 33.9℃; the 
difference in the average temperature between these two 
areas was approximately around ±1℃. But the climate by 
stage of growth and development periods showed higher 
temperature of 1℃ in Seogwipo-si than Jeju-si, causing 
difference between the areas. The rainfall gradually in-
creased up to 2,400mm in 2010, causing a great change 
in the environment of citrus fruit cultivation (Yongho Kim, 
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2011). The temperature difference between Jeju-si and 
Seogwipo-si might cause serious deviation even in the 
same Jeju-do, and consequently it would influence the pro-
duction, sugar content, and quality.

In utilizing the weather information for prediction, it 
was risky to use the annual average data; hence the weather 
data according to the growth and development periods was 
analyzed. The weather data was divided into good, aver-
age, and bad and more segments for application. To find 
the growth and development information forming the pre-
diction model, the growth and development characteristics 
needed to be apprehended and the patterns needed to be 
found. For example, the amount of blossom and the num-
ber of physiological fruit falling after the blossom influ-
enced the production of citrus fruit. Also, the production 
was determined by the fruit enlargement.

The flower bud division, physiological fruit drop, and 
the fruit enlargement were largely influenced by the weath-
er condition. Hence the weather data was the most im-
portant factor in construction of the prediction model. In 
particular, the factors of the weather data were average 
rainfall, humidity, annual average temperature, daily sun-
shine amount, annual average highest temperature, and an-
nual average lowest temperature from 2004 to 2014. 
Furthermore, the growth and development information in 
the outdoor-grown citrus fruit observation report during the 
period was utilized in analysis for the target of Jeju-si and 
Seogwipo-si.

To obtain the growth and development information and 

its influence on the production of citrus fruit, the annual 
citrus fruit observation investigation report in Jeju-do of 
the main production area was actively utilized. Jeju-do per-
formed production observation investigation for the out-
door-grown citrus fruit since 1999 in compliance to the 
provision of the Article 5 of Chapter 2 in the Ordinance 
on Production and Distribution of Citrus Fruit. Jeju 
Agricultural Research & Extension Services took scientific 
methods for investigation of citrus fruit observation. The 
investigation cooperated with various methods and the pe-
riods of investigation varied in May, August, and 
November to minimize the possibilities of errors according 
to one-time investigation (Sangsoon Lee et al., 2005).

However, despite of considerable number of raw data, 
systematic management of data was limited; thus, this 
study intended to create the database and establish a system 
to systematically utilize the database. The citrus fruit pro-
duction observation was performed by Jeju Citrus 
Agricultural Cooperative Federation from the beginning of 
1980 to 1990, and it was transferred to and supervised 
by the Jeju Agricultural Research & Extension Services 
from 1991. The major investigations contained regional cu-
mulative temperature, regional and yearly blooming period 
prediction, regional bearing flower and fruit sets, regional 
distribution of monthly average temperature, cumulative 
temperature after full bloom, regional fruit width enlarge-
ment, weight, sugar content change, acid content, etc. The 
material in this study referenced to a 10-year data 
(2004-2014) of the observation report.

 
Table 1 Annual Investigation Table for the Floral Leaf Ratio, the Number of Fruit Setting, and the Fruit Width in Jeju-do

Classification 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Floral Leaf Ratio

Jeju-si 0.89 0.92 0.84 0.77 0.69 0.95 0.74 0.90 1.17 0.74

Seogwipo-si 1.00 0.90 0.72 0.85 0.50 1.04 0.41 1.04 0.76 0.88

Total 0.91 0.94 0.77 0.81 0.59 1.00 0.57 0.97 0.96 0.81

Number of Fruit Sets

Jeju-si 516 345 471 754 545 740 565 588 949 509

Seogwipo-si 668 488 559 819 482 943 542 700 770 730

Total 580 466 515 786 514 842 554 644 860 620

Fruit Width

Jeju-si 37.5 42.0 42.1 41.6 43.7 44.6 40.6 42.8 38.0 40.9

Seogwipo-si 36.5 42.3 42.6 40.4 43.2 42.7 41.4 41.4 40.5 42.0

Total 37.0 42.3 42.4 41.0 43.5 43.6 41.0 42.1 39.3 41.5

Data : Agricultural Research Service, “Observation Investigation Report for Outdoor-Grown Citrus Fruit Production”, Each year.

2.2 Prediction Model According to the Stages of Growth and Development Period
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To establish the citrus fruit production prediction system, 
first, the growth and development information that influ-
enced on the production needed to be estimated. Accordingly, 
the floral leaf ratio was predicted in May, the number of 
fruit sets in August, the overweight in October, and the 
total production in November.

To predict each growth and development information, 
the prediction model was formed using the growth and de-
velopment information and weather information of 2004-2014.

The weather information of maximum temperature, 
minimum temperature, rainfall, average temperature, and 
daily sunshine amount for 10 years was classified by good, 
average, and bad. The estimation equation of the growth 
and development information was applied by the annual 
data for 10 years from 2004 to 2014 in application of 
Ordinary Least Square Equation; due to the difference in 
the weather data according to each area, the estimation 
equation was formed based on the weather data for Jeju-si 
and Seogwipo-si.

The method for predicting the growth and development 
information was to combine the weather data and ob-
servation investigation to create the estimation equation; 
after predicting the floral leaf ratio, the number of fruit 
sets was estimated. This data was used for, 1) fruit width 
and the weight of the fruit which would be used for pre-
diction of the total production, and, 2) to predict the in-
dividual stage by only using the weather information; and 
these two paths were to be compared.

For the observation supporting system suggested in this 
study, the estimation equations for the floral leaf ratio, the 
number of fruit sets, fruit width, and the weight that the 
growth and development information was demanded to be 
predicted were applied.

The model estimation equation of the floral leaf ratio 
utilized the weather data of Jeju-si and Seogwipo-si. The 
estimation equation for Jeju-si was completed with the var-
iables of the average temperature in the first ten days of 
May, the daily sunshine amount in the last ten days of 
February, and the minimum temperature in the first ten 
days of May in Jeju-si.

          
But,   = Floral leaf ratio in Jeju-si 

  = Average temperature in the first ten days (May) 
  = Daily sunshine amount in the last ten days 

(February)
  = Minimum temperature in the first ten days 

(May)
The determination coefficient of the prediction model 

for the floral leaf ratio in Jeju-si was  =0.88; the in-
dependent variables explained the dependent variables of 
the floral leaf ratio by 88%.

Table 2 Result of Estimating the Floral Leaf Ratio in Jeju-si   

Variables Value of the 
Coeffi-cient s.e. t-value p-value

 2.693 0.833 3.230 0.017

 -0.205 0.069 -2.956 0.025

 -0.011 0.002 -4.271 0.005

 0.157 0.050 3.147 0.019

  0.886 F Value 15.572

Adj.   0.829

The estimation equation for Seogwipo-si was completed 
with the variables of the maximum temperature in the mid-
dle ten days of May and the daily sunshine amount in the 
middle ten days of April. 

       

But,   = Floral leaf ratio in Seogwipo-si 
  = Maximum temperature in the middle ten days 

(May)
  = Daily sunshine amount in the middle ten days 

(April)

The determination coefficient of the prediction model 
for the floral leaf ratio in Seogwipo-si was  =0.89; the 
independent variables explained the dependent variables of 
the floral leaf ratio by 89%. 

Table 3 Result of Estimating the Floral Leaf Ratio in Seogwipo-si

Variables Value of the 
Coeffi-cient s.e. t-value p-value

 -2.584 0.508 -5.084 0.000

 0.126 0.022 5.584 0.000

 0.008 0.001 5.547 0.000

  0.895 F Value 34.23

Adj.   0.869

To verify the model, the model equation using the data 
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from 2005 to 2010 was compared with the result of the 
data applied by the model formula from 2011 to 2014 to 
confirm the accuracy.

For the number of fruit sets, the data from the ob-
servation report investigated around the middle ten days 
of August when the citrus fruit observation was performed. 
The weather factor influencing the citrus fruit sets was in-
fluenced by the climate from the blooming period to the 
first ten days of May to June, and the 1st physiological 
fruit falling period. The estimated equation for Jeju-si was 
completed with the variables of the average temperature 
in May, the maximum temperature in May, and the mini-
mum temperature in May.

          

But,   = Number of Fruit Sets in Jeju-si
  = Average temperature (May)  
  = Maximum temperature (May)  
  = Minimum temperature (May)

Table 4 Result of Estimating the Number of Fruit Sets in Jeju-si  

Variables Value of the 
Coeffici-ent s.e. t-value p-value

 -2326 621.7 -3.741 0.064

 1391.8 236.5 5.884 0.027

 -627.4 145.2 -4.319 0.049

 -577.3 120.0 -4.810 0.040

  0.962 F Value 17.30

Adj.   0.907

The determination coefficient of the prediction model 
for the number of fruit sets in Jeju-si was  =0.96; the 
independent variables explained the dependent variables of 
the number of fruit sets by 96%.

The estimation equation also for Seogwipo-si was com-
pleted with the variables of the average temperature in 
May, the maximum temperature in May, and the minimum 
temperature in May as well as in Jeju-si.

          

But,   = Number of Fruit Sets in Jeju-si
  = Average temperature (May) 
  = Maximum temperature (May) 
  = Minimum temperature (May)

Table 5 Result of Estimating the Number of Fruit Sets in Seogwipo-si  

Variables Value of the 
Coeffici-ent s.e. t-value p-value

 -3455 651.9 -5.299 0.013

 -339.2 231.4 -1.466 0.238

 300.9 121.9 2.467 0.090

 236.1 125.3 1.883 0.156

  0.932 F Value 13.78

Adj.   0.864

The determination coefficient of the prediction model 
for the number of fruit sets in Seogwipo-si was  =0.93; 
the independent variables explained the dependent varia-
bles of the number of fruit sets by 93%.

As the citrus fruit production was converted by the unit 
of weight in application, fruit width was one of the varia-
bles to figure out the weight. In summary of the growth 
and development period, the high temperature promoted 
the fruit enlargement. It was known that the climate during 
June-July had an effect on predicting the fruit width. The 
estimation equation for Jeju-si was completed with the var-
iables of the average temperature in the middle ten days 
of June, the average temperature in the last ten days of 
June, the average temperature in the first ten days of July, 
and the average temperature in the last ten days of July.

             

But,   = Fruit width in Jeju-si 
  = Average temperature in the middle ten days 

of June
  = Average temperature in the last ten days of 

June,   
  = Average temperature in the first ten days of 

July 
  = Average temperature in the last ten days of 

July
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Table 6 Result of Estimating the Fruit Width in Jeju-si  

Variables Value of the 
Coeffici-ent s.e. t-value p-value

 149.9 20.01 7.493 0.000

 -2.911 0.564 -5.323 0.003

 -1.302 0.346 -3.761 0.013

 2.610 0.514 5.077 0.003

 -2.961 0.490 -6.044 0.001

  0.895 F Value 10.681

Adj.   0.811

The determination coefficient of the prediction model 
for the fruit width in Jeju-si was  =0.89; the independent 
variables explained the dependent variables of the fruit 
width by 89%. The estimation equation for Seogwipo-si 
was completed with the variables of the average temper-
ature in June and the average temperature of the last ten 
days of July. 
    
       

But,   = Fruit width in Seogwipo-si 
  = Average temperature in June 
  = Average temperature in last ten days of July

Table 7 Result of Estimating the Fruit Width in Seogwipo-si  

Variables Value of the 
Coeffici-ent s.e. t-value p-value

 102.80 8.842 11.628 0.000

 -1.874 0.374 -5.001 0.002

 -0.739 0.223 -3.312 0.016

  0.943 F Value 24.320

Adj.   0.890

The determination coefficient of the prediction model 
for the fruit width in Seogwipo-si was  =0.94; the in-
dependent variables explained the dependent variables of 
the fruit width by 94%.

The total quantity of the citrus fruit production was cal-
culated by the number of fruit sets and the fruit weight, 
and the yearly production was calculated by the number 
of annual quantity which could be calculated by investigat-
ing the number of planted hills per unit area and the pro-

duction quantity per tree. The fruit widths in August and 
October were compared for analysis to calculate the aver-
age rate of enlargement.

    

But,   = Weight in Jeju-do 
  = Average fruit width in Jeju-do

Table 8 Result of Estimating the Weight of Citrus Fruit in Jeju-do 

Variables Value of the 
Coeffici-ent s.e. t-value p-value

 -89.30 16.88 -5.290 0.002

 2.911 0.277 10.511 0.000

  0.974 F Value 110.48

Adj.   0.948

The determination coefficient of the prediction model 
for the average weight in Jeju-do was  =0.97; the in-
dependent variables explained the dependent variables of 
the fruit width by 97%.

3 Major Characteristics of the System 

3.1 System Configuration

The system was developed to manage and analyze the 
growth and development information and the weather data 
to predict the production. This system was available for 
predicting the growth and development information ac-
cording to the stages of the growth and development and 
the total production.

To elaborate the major functions of the system, firstly, 
it contained the developed module to update the weather 
data in real time using of the weather information API 
provided by the meteorological office. Previously, the 
weather data was manually utilized for the statistics in the 
report. The developed module segmented the weather in-
formation into good, average, and bad and saved accord-
ingly for analysis. The weather information automatically 
substituted to the prediction model and the results were 
calculated. Secondly, the growth and development in-
formation was systematically managed to improve the al-
gorithm and utilize the basic data for required analysis. 
The importance of data was in recycling with interoper-
ability, but it could not be applied or experimented with 
the absence of the existing data management system.
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Thirdly, to effectively analyze and provide service of 
the observation information, the module to provide 
GPS-based observation information was developed. Later, 

the users would intuitively analyze the data if the data
service was provided to the public according to the 
development.
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Picture 1. Observation Supporting System Conceptual Diagram

Fourthly, the system was designed to input the data of 
observation investigation in real time directly by the inves-
tigators from the field with mobile application.

3.2 Citrus Fruit Observation Supporting System 
Establishment and Verification

The citrus fruit observation supporting system manages the 
crop yield information of citrus fruit based on the special 
information and provides a function to input the result of 
the field investigation. The observation supporting system 
contains a map service, administrator’s page, crop yield 
information, registration modules of field investigation re-
sult, and the field investigation system. These are also de-
veloped as a mobile application with detailed functions 
such as investigation area, investigation list, photography, 
upload, and more. 
  The production prediction model analyzed the growth 
and development information in reference to a 10-year data 
of the citrus observation report from 2004 to 2014. As 
the result of the data analysis, the biennial bearing pattern 
in the physiological characteristics of the citrus fruit was 
changed after 2010; thus, the prediction model was created 
in using the data from 2004 to 2010 and it was compared 
for verification with the production from 2011 to 2014.  

  The created prediction model for the floral leaf ratio was 
compared to the observed data and its predicted values 
from data of 2011-2014. According to the comparison, it 
showed 95% of accuracy during 2011-2013 in comparison 
with Jeju-si and Seogwipo-si. However, as a reverse, bien-
nial bearing occurred from 2014 due to an abnormal tem-
perature in Jeju-si; the observed value was 0.91 and the 
predicted value was 0.71, showing low accuracy by 79% 
(Picture 2). 

 Picture 2. Floral Leaf Ratio in Jeju-si
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Picture 3. Floral Leaf Ratio in Seogwipo-si

On the other hand, the observed value was 0.74 and 
the predicted value was 0.70 in Seogwipo-si, showing the 
accuracy by 95% (Picture 3).

In the same way, the actual observed values and pre-
dicted values were compared to predict the number of fruit 
sets, the fruit width, and the weight. The compared, pre-
dicted, and observed values in the actual prediction system 
were shown in the (Table 2).

Table 9 Result in Application of the Algorithm in 2014

Classification Predic-ted 
Value

Obser-ved 
Value 

Accu- 
racy

Floral 
leaf ratio

Jeju-si 0.73 0.91 80%

Seogwipo-si 0.71 0.74 96%

Total 0.72 0.83 87%

Number 
of fruit 

sets 

Jeju-si 829 988 82%

Seogwipo-si 780 909 86%

Total 805 949 84%

Fruit 
width 

Jeju-si 37.7 40.7 93%

Seogwipo-si 42.4 40.9 97%

Total 39.95 40.8 98%

Weight Jeju-do 78.8 77.1 98%

  

   

When the data of the total production during 2005-2015 
is analyzed, the reverse biennial bearing phenomenon was 
observed from 2010. Since 2011, the production pattern 
has not been consistent. It is inferable that there is a change 
in crops in Korean peninsula due to the abnormal temperature.

To verify the performance of the developed production 
prediction model, time-series analysis was performed for 
the results from the prediction in the past and the ob-
servation during the training period of model in application 
of the method of cross validation (Picture 4).

The cross validation was one of the validation methods 
that were generally used to verify the performance of a 
statistics model. (Gray et al., 1992; Elsner and Schmertmann, 
1993; Chu et al., 2007; Kim et al., 2012; Ho et al., 2013).

In this system, the predicted result values of this model 
were confirmed in advance and compared at the same time 
as the observation investigation period according to the 
stage of the citrus fruit growth and development. As the 
algorithm is stabilized for a long time, it is expected to 
predict based on data analysis in the system, replacing the 
observation investigation.

Picture 4. Total Production in Jeju-do

 
4 Conclusion

This study was performed to realize the estimation equa-
tion based on the factors influencing the production accord-
ing to the stage of growth and development in the system, 
predicting the production of citrus fruit. The factors applied 
in the prediction model realized the model equation by us-
ing the weather data and the growth and development in-
formation in the past.

It was designed to check the predicted value automati-
cally by the person in charge at the time of the observation 
investigation in May, August, and November according to 
the stage of growth and development of citrus fruit. The 
prediction model was made using the data from 2004 to 
2010 on the basis of 2010 after analyzing the data for 10 
years, and the predicted and observed values of 2011-2014 
were compared to verify the model.

There was inconvenience in performing analysis of the 
observation reports to use the data since the data was not 
systematically managed. For example, the outdoor-grown 
citrus fruits observation reports were written according to 
the administrative districts of Seogwipo-si and Jeju-si, thus 
the model could not be created according to the eup and 
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myeon units; but if the data according to the eup and 
myeon units could be obtained, the prediction model could 
be created with more segmentations in future research.

Therefore, we expect this citrus fruit observation sup-
porting system to be used to create a database for the 
growth and development information in more segmented 
areas, and in the long run, to develop an algorithm.

In this study, the reason for using data from 2004 was 
to utilize the data after the “study on improving the citrus 
fruit production observation investigation in 2003.” It is 
necessary to reinforce the model to apply the constantly 
changing data due to the abnormal temperature. Also, it 
should be prepared using plans of the measured data re-
garding various types of growth change to utilize the 
growth and development information. If the changes that 
occur due to the climate change are systematically or-
ganized into a database, and if such is applied to the growth 
model, a scenario and a following production rate would 
be possible to be established.
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