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Regional irrigation control modeling and regional climate
characteristics Research on the correlation
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Abstract Domestic agriculture is facing real problems, such as a decrease in the population in
rural areas, a shortage of labor due to an aging population, and increased risks due to the
deepening of climate change. Smart farming technology is being developed to solve these
problems. In the development of smart agricultural technology, irrigation control plays an
important role in creating an optimal growth environment and is an important issue in terms of
environmental protection. This paper is about the study of collecting and analyzing the
rhizosphere environmental data of domestic paprika farms for the purpose of improving the
quality of crops, reducing production costs, and increasing production. Irrigation control modeling
presented in this paper Control modeling is to graphically present changes in a medium weight,
feed, and drainage due to regional climatic features. To derive the graph, the parameters were
determined through data collection and analysis, and the suggested irrigation control modeling
method was applied to the collected rhizosphere environmental data to control irrigation in 6
regions (Gangwon-do, Chungnam, Jeonbuk, Jeonnam, Gyeongbuk, and Gyeongnam). The
parameters were obtained and graphs were derived from them. After that, a study was conducted
to analyze the derived parameters to verify the validity of the irrigation control modeling method
and to correlate them with climatic features (average temperature and precipitation).
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Table 1. Data collection area and amount of data

Province | -Si, -Gun Amount of data

Gangwon Gangreung | March 7th — July 19th, 2020
q Goseong | March 7th — July 19th, 2020
-do

Cheorwon | March 25th — July 19th, 2020

Chung Nonsan | March 13th — July 14th, 2020

cheong Buyeo April 9th = July 19th, 2020
nam-do Yesan March 20th — June 11th, 2020
Jeolla Ghangyag April S9th - July 19th, 2020

Boseong | March 1th — July 19th, 2020
nam=do 1™ 1onoseong | April 1th — July 30th, 2020
Jeolla Namwon | March 1th — July 19th, 2020

Jeonju March 1th - July 20th, 2020

buk-do Jeonju | March 1th — July 19th, 2020

Gyeong Miryang March 1th — June 8th, 2020

sang Changwon | March 1th — July 19th, 2020
nam-do | Tongyeong | March 3th - June 8th, 2020
Gyeong | Gyeongju | March 1th — July 19th, 2020

sang Sangju March 1th — July 19th, 2020

buk-do CGrecrgeog | March 1th = May 25th, 2020
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Table 2. Main parameters for deriving regional irrigation
control modeling of water supply and drainage

52 l, FdA%ol 16.
9CE B 0] AY &4, th&o 2 16.6TQ 4

Division Parameter =
Time Sunrise Time (average) =49, 4d16.5C, dn-dde 16.4CE Bd7l&
Sunset Time (average) o] Ag%ton ZFdo] 15.9CE 7 ¥ Ha7|2S
First Irrigation Time 7];@314_ 7&,_/‘_\_ ‘8.‘ Z’]—/J\—X]gﬂﬂ?_]_ 7351—(1426mm), ;‘(j_
List Irrigation Time
irriga’[ion Number of |rriga’[ion ‘—%‘(16791’1’11‘1]), 78_%(19221‘1’11’11), 73%—(2069mm), 7(}
Irrigation Cycle (Time) (277.3mm), $H(430.5mm) <=°|}c}.
Total Irrigation
Instantaneous average Irrigation
First drainage Time H 4 HOE 24 X998 B 7|12 & 4
List drainage Time Table 4. Da’_[a. ar_]alysis Regional average temperatures
Drainage Number of Drainage and precipitation
g Drainage Cycle (Time) Area Average Average
Total Drainage Temperature (U) | Predipitation (mm)
Instantaneous average Drainage Gangwon 16.5 182.3
Chungnam 15.9 146.5
Jeonbuk 16.4 167.9
H 3 Y XFE 2eH0] RHY =52 26 F 0pHHS Jeonnam 16.4 1922
Table 3. Main parameters for deriving regional irrigation Gyeongbuk 16.6 142.6
control modeling of weight Gyeongnam 16.9 206.9
Division Parameter
Weight at 00:00 AlS A7 9l T
weight at sunrise 3. &8 Zd4t I 1
» Irrigation reduction Weight ago dlo B0 B =
B BAS 53] Al7le] 320 me iz 3
Initial The initial average number of reductions lol8 2= O_H | C:ﬂ ”Oﬂui OH JTH]’
decrease Initial minimum SH=F, ujdFe] Walo] st o EAE metat
section Initial average increase e 228 59 (9 Ao RS T
Initial average decrease oIt}
" " AN ‘
Initial Average Decrease Cycle (Time) Holg BALS Eaf molst e et g B
L fA =1 .
The medium-term average _ . -
number of declines 71] j-EH—l:"—“xf‘ OO~OO/‘] l?‘]ﬂ HHX]‘QI “?“7“% ﬁ]‘i\‘oﬁj\i =
. mid-term maximum o5t A S99 A JEEH A wjd AH7IA] FE5t
Medum-term Medium-term average A $AZ} F7ksk0] aspo g adlet oAl 35
decrease deglme cycle (.T|.me) Z s Welo] TS Boh Eak 3 Hjol A
section medium-term minimum ° - © —= AT A H
Medium-term average decrease FE dFGoHA FA7E 201, EolWr|E BHES
Weight loss from sunset time T, A= B HjR| 9] BA7} AL ZojE9ich
weight at 23:59
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Fig. 3. Jeollabuk-do Irrigation Control Graph
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g. 2. Chungcheongnam-do Irrigation Control Graph
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Fig. 1. Gangwon-do Irrigation Control Graph
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Fig. 4. Jeollanam-do Irrigation Control Graph
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Table 5. Gangwon-do, Chungcheongnam-do, parameter

values
Chung
o Gang
Division Parameter cheong
won-do
nam-do
Time Sunrise Time (average) 5:31 5:40
Sunset Time (average) 19:22 | 19:24
First Irrigation Time 7:45 8:42
List Irrigation Time 22:06 | 2309
) Number of Irrigation 8 12
Irriga
“tion Irrigation Cycle (Time) 1:25 0:53
Total Irrigation 3758 7562
Instantant_—:‘ous average 470 630
Irrigation
First drainage Time 9:18 8:46
List drainage Time 2859 | 2857
) Number of Drainage 4 10
Drain - -
_age Drainage Cycle (Time) 2:30 1:03
Total Drainage 1231 3077
Instantaneous average
) 308 308
Drainage
Weight at 00:00 11.29 18.14
weight at sunrise 1.2 17.94
Irr|gat|qn reduction 000025 | 000050
Weight ago
Initial The initial average 3 3
deorease number of reductions
section Initial minimum 1.3 18.19
Initial average increase 0.233 0.29
Initial average decrease 0:31 0:22
Initial Average Decrease
0.0025 | 0.0033
Cycle (Time)
The medium-term average
) 10 10
number of declines
mid-term maximum 11.87 19.05
Medium Medlgm—term avgrage 100 103
decline cycle (Time)
—-term - —
medium-term minimum 11.64 18.71
Corease Vod X
section | CCUMTIOMM AVErage | g 5053 | 00085
decrease
Weight Ios§ from 0505 | 0.0027
sunset time
weight at 23:59 11.37 18.18
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Table 6. Jeollanam—-do, Jeollabuk-do parameter values
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Table 7. Gyeongsangnam—-do, Gyeongsangbuk—-do Parameter

Values

Jeolla | Jeolla
Division Parameter ) Gyeong | Gyeong
nam-do | buk-do Division Parameter sang sang
Time Sunrise Time (average) 5:42 5:44 nam-do | buk-do
Sunset Time (average) | 19:23 | 19:23 Time Sunrise Time (average) 5:36 5:47
First Irrigation Time 8:25 7:42 Sunset Time (average) | 19:16 | 19:04
List Irrigation Time | 22:27 | 22:40 First Imigation Time 839 | 83t
Number of Irrigation 13 11 List Irrigation Time 2802 | 21:22
Irmiga Number of Irrigati 7 9
_tion | Irrigation Cycle (Time) 057 | 1:08 Irriga umber of Irrigation
Total |rrigaﬁ0n 4044 8807 —tion Irrlgatlon CyCle (T|me) 1:30 1:10
Instantaneous average Total Irrigation 4937 5712
- 311 801
Irrigation Instante:nt_—:‘ous average 705 635
First drainage Time 10:09 | 9:00 rrigation
List drainage Time 23:59 23:59 First drainage Time 9:55 12:58
Number of Drainage 7 9 List drainage Time 23:59 23:59
Drain Number of Drai 3 8
_age | Drainage Cydle (Time) 119 | 1:09 Drain umber of brainage
Total Drainage 1389 3336 —age Drainage Cycle (Time) 3:06 0:58
Instantaneous average 198 71 Total Drainage 1210 2156
Drainage Instantaneous average
; 403 270
Weight at 00:00 1657 | 1575 Drainage
weight at sunrise 1643 | 1565 Weight at 00-00 11.23 | 1455
Irigation reduction weight at sunrise 1.1 14.35
Weight ago 0.0004 | 0.000301 Irrigatiqn reduction 000034 | 000086
Initial The initial average Weloht ago
) 4 3 Initial The initial average
deo*eese nurrtfr of lrelductlons e number of redudtions 4 3
section Initial minimum 16.62 15.79 cocton Initial minimum 1091 1464
Initial average increase 0.166 0.186
9 Initial average increase 0.1 0.332
Initial average decrease 0:25 0:26
— Initial average decrease 0:19 0:54
Initial Average.Decrease 00024 | 000199 —
Cycle (Time) Initial Average Decrease
e (Time) 0.0017 | 0.0019
The medum-term average 10 0 Cydle (Time
number of declines The medium-term average 9 10
mid-term maximum 1728 | 16.35 number of declines
i mid-term maximum 11.72 15.33
Medium Medpm term avgrage 055 100 :
decline cycle (Time) ) Medium-term average . .
—term - I, Medium | jecline cycle (Time) 1:02 047
medium-term minimum | 1696 | 16.09 —term y
Cecrease Medium—term average medium-term minimum | 1152 | 1517
section decrease 00057 | 0.0041 deorease Medium-term average
section ooonce 9 | oot | 00034
Weight loss from 00018 | 00011
sunset time We;%:ts(la?st?mfgom 000043 | 00013
weight at 23:59 16.69 15.98
weight at 23:59 11.57 14.86
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Table 8. Regional Parameter Values Maximum and
Minimum Regions

Divi Maximum | Minimum
: Parameter
-sion Area Area
- Sunrise Time (average) | Jeonbuk | Gangwon
ime
Sunset Time (average) | Chungnam | Gyeongouk
First Irrigation Time Chungram | Jeonbuk
List Irrigation Time Chungram | Gyeongbuk
Imiga Number of Irrigation Jeonnam | Gyeongam
—tion Irigation Cyde (Time) | Gyeongnam | Chungnem
Total Irrigation Jeonbuk | Gangwon
Instantangoug average Jeonbuk | Jeonnam
Irigation
First drainage Time Qyeongbuk | Chungnam
List drainage Time QGyeongbuk | Chungnam
Dra Number of Drainage Chungram | Gyeongnam
an
_age Drainage Cyde (Time) | Gyeongnam | Gyeongbuk
Total Drainage Jeonbuk | Gyeongam
Instantaneous average | Gyeongn
. Jeonnam
Drainage am
Weight at 00:00 Chungnam | Gangwon
weight at sunrise Chungnam | Gangwon
Irrigation reduction
Weight ago Chungnam | Gangwon
Initial e riid Jeonbuk
3 iniidd average
decr d s eondbuk Chungnam
ease
) Initial mininum Chungnam | Gangwon
s

Intial average increase | Gyeongouk | Gyeongnam

Initial average decrease | Gyeongbuk | Gyeongnam

Infial Average Decrease

Ode (D Chungram | Gyeongnam
The medumtem aeae _
number of declines Gyecngerm

mic—term maximum Chungnam | Gangwon

Medum | Medium-term average

~term | dedine cycle (Time) Chungram |- Gyeondouk

decr- | medium-term minimum | Chungnam | Gyeongnam

ease | Medium-term average

erion decrease Jeonnam | Gyeongem

Weight loss from
sunset time

Gangwon | Gyeongnam

weight at 2359 Chungnam | Gangwon

4, 22

B AToAE 28 B4R dold 44 4XE 5
o 448 28 974 dloleg L4stel Auz
SAlo] A% 2EYE £Ed0] 22 A A BeA
ofol] g % Gl HolE S ABkE RS BHO
2 AP, olo] ZEAS % s 55 o
223 vpasE 5309 dojele] H83to] BaA
of wele] A Wag s SuE AR, o)
58 2|98 BeAlo] wLS EEPom, Ao 7]
Fohe] vlLE o) S FHolmgih

B =FolA AAE Bl ndEe 67l =
el 57} 33:0] 3~79 Ale]] Blolejee BAjste]
E&% Angon % 68 $83% Holg A3
IS 85t ol el 20 Aolek
E3 ®Hr} S R84 A3 Hal ’“Xﬂ S2E A
o A ol 298 Aghe WY 52 i

84S A5 Aol

OE'_ HoOo &2

REFERENCES

[1] Nam Gi-pou, ‘Development of Smart
Farming in Korea and the Policy Direction
of Agricultural Cooperatives®, Cooperative
Economic Management Research Vol. 53
Page 59-81, December.2020

[2] Min JH, Park JY “Technology and
Standardization Trends on Smart
Agriculture”®, Electronics and
Telecommunications Trends. Vol. 33, No. 2,
Mar 2018, pp. 77-85

[3] Kim Soo-kyung, Lee Hyo-jeong, Kim

Joo-hee, “smart agriculture, Reimagining the

value chain of agriculture®, Samjong KGMP

Economic Research Institute Issue Monitor

No.119, December 2019

Korea Institute Of Communication Sciences

(Choi Young-chan, Jang Ilk-hoon), "World

Agriculture', The Journal of The Korean

B

Institute of Communication Sciences 36(3),
2019.2, 9-16(8 pages)

KREI(Korea Rural Economic Institute),
"World Agriculture”, October 2019

55



.

Al

12
g
%

[6] Vasileios Moysiadis, Panagiotis Sarigiannidis
Adel Khelifi, "World
Computer Science Review,

a, Vasileios Vitsas,
Agriculture”,
January 2021
COMPA(Commercializations Promotion
Agency for R&D Outcomes) “Smart Farm
Technology and Market Trend Report® S&T
Market Repott, Vol 69, November 2019

Sotirios

(7]

Kontogiannis, George Kokkonis,
Soultana Ellinidou and Stavros Valsamidis,
Fuzzy-NN  Algorithm  with

LoRaCommunication Protocol for Clustered

“Proposed

Irrigation Systems® mdpi journal Future

Internet, 2017, 9(4), 781, November 2017
A.Mérida

GarciaE.Camacho

[9] Garcial. Fernandez,

PoyatoP.Montesinos,

Barrios].A.Rodriguez Diaz, “Coupling irrigation

scheduling with solar energy production in a

Journal
of Cleaner Production Volume 175, 20 Pages
670-682 February 2018

[10] Hee Su Leel, Sung Kyeom Kim2* Hee Ju
Leel, Jin Hyoung Leel, Sewoong Anl, and
Sang Lee3, "Soil
Development of Crop Water Stress Index for
Kimchi Cabbage

Control, Korean Journal

smart irrigation management system’,

Gyu dictionary”,

Precision Irrigation

of Horticultural

Science & Technology 37(4), 2019.8,
490-498(9 pages)

[11] Hyun Jun Parkl - Jin Hee Park2 - Kyoung
Sub Park3 - Jung Eek Sonl

plant stress

"Evaluating
by

conductivity,

conditions in paprika

comparing internal electrical
response, and sap flow,
12 March 2018 / Revised: 3
September 2018 / Accepted: 7 September
2018 / Published online: 5 December 2018.
(12] Shiva Ram Bhandaril - Min Ji Leel
Cheol Rhee2 Gyeong Lee Choi2 Sang
Seok Oh3 - Je Taek Lee4 - Jun Gu Leel,5,

"Rapid monitoring of proline accumulation

photosynthetic
Received:

- Han

in paprika leaf sap relative to leaf position
and water stress’, Received: 5 September
2017 / Revised: 12 February 2018 /
Accepted: 19 February 2018 / Published
online: 2 July 2018.

[13] Seon Woo Parklf, Sewoong An2t, and

Mo 2

0
o

e

|

191

Al

u
12
%
o
am
el
ro

Yurina Kwack3*, "Changes in Transpiration
Rates and Growth of Cucumber and Tomato
Under
in a

Scions and  Rootstocks Grown
Different Light

Closed  Transplant

Intensity Conditions

Production  System’,
Protected Horticulture and Plant Factory,
Vol. 29, No. 4:399-405, October (2020).

[14] Young Bae Choil - Jong Hwa Shinl, "Soil

of the

medium moisture content according to a

crop

dictionary', Analysis changes in

irrigation strategy and the medium

properties for precise moisture content
control in rock wool, Received: 22 August
2018 / Revised: 28 February 2019 /
Accepted: 6 March 2019 / Published online:
28 May 2019
[15] Jin-Hyoung Chang-Mok

Jae-Hyun Jo, Ju-hee Kim, Su-Hwan Kim,

Ki-Young Lee, Sang-Sik Le, "A Study on the

Monitoring System of Growing Environment

Jeong, Lim,

Department for Smart Farm', Journal of

Korea Institute of Information, Electronics,

and Communication Technology 12(3)
2019.6, 290-298(9 pages)
At
7 A 3 (Jin-Hyoung Jeong) A3y
e 20124 29¥ : JlEETEly
Jmgstt £ (D
e 20149 29 : V1EIWETEkL

dutretd 29 (T

20174 8Y: JlEgnEgsty o

Hifakd &% (SR

20179 92 ~ 2021.02: 7FEEH®

Sty 2

* 2021 038 ~ @A VIEERE
oot laITet i

oz AAH] dlojE B4, EAl

AFAE




192 siayemmssy|ssEi=2x| M43 A3s

2 A & (Jae-Hyun Jo) 33l

e 20159 29 : JIEETISkY
Fget £ (34D

e 2017¢ 2¥ : VIEHESHS
guigistl £ (FE4AD

e 2020¢ 8¢ : 7IETEUEL
guigfstl £ (T

B o 20209 9Y ~ B : V=TS

oSk AZEGAL

olgupteRdA OAg A5A,
AR,

A5&(Kim-Seung Hun) bl

e 20184 2¢ : JIEgHsYEw
gkt 29 A

e 20204 2¢ : VIEYHSsYEw
gl 29 (FHAD

* 20204 3¥ ~ EA : 7 ELWE
et omgelt wARY

S 8HZFEZYA [oT, u-Health,

GRop oo
Zor(Ahnryul Choi) 33
* 200604 2¥ : Aurddista
P 29
* 20074 8¢ : Aurddista

——

20114 8¥ : AJFAsta

-
- getiskel £ (F3rAD

’ 201749 39 ~ @A : 71EY
' Foeh el s

(HAHED 71AEE, AA" i HlolE B4
o] A &)(Sang-Sik Lee) EAz

1993-200091 LGHAE)

1996-20009 AwFcistn HpAt

2001-20044¥ (F)vi=E=2

* 2004-20109 Algddisty A+
s

¢ 2011-34) ZIELREgatL 9

23oH} 1

ol gY7FlEEY A y-Health,
A G, o871k

TP



