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The increased frequency of natural disasters has been attributed to abnormal climate conditions,
with droughts notably causing significant damage. In particular, droughts directly impact the
agricultural sector. In recent years, the scale and frequency of damages caused by droughts in
South Korea have increased. In 2018, a drought occurred during the crucial panicle formation
stage of rice (July — August) due to below-average rainfall and heat waves. This led to a decrease
in both the reservoir storage rate and soil moisture. The reservoir storage rate exhibited a decline
from July to August, with approximately 300 reservoirs representing less than 50% of the average
annual storage rate. This manifested in a two-phase curve which showed increases and decreases
in June and August. Based on the rainfall in July, 107 regions experienced drought frequencies
typically occurring once every 200 years or more. This resulted in damages such as dry rice
paddies (2,153 ha) and withering field crops (20,254 ha). The Korea Rural Community
Corporation minimized drought damage by promoting the smooth management of agricultural
water supply through the installation of pumped storage reservoirs and direct input of maintenance
costs. A comprehensive analysis of the 2018 drought reveals that agricultural water management
is not standardized based on factors such as crop type, cultivation timing, and cultivation scale.
Consequently, there is a demand for ongoing water management and the formulation of
region-specific drought management measures.
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Fig. 1. Cumulative rainfall by year.
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Table 1. Accumulated precipitation by province (~2018.01.01 - 2018.10.27)

Contents  Country Incheon Gye(?ng- Gang-  Chung-  Chung- Jeonbuk Jeon- Gyeong- Gyeong- Jeju
gi won buk nam nam buk nam

(21211118) 1303.5 1,0448 1,101.4 13240 1287.6 12227 12558 13439 12644 14987 1917.8
Nomal = o0y s 11603 12605 12755 12050 11940 11964 13219 10599 13645 16586
year (mm)

%k
Perc;ﬂt;‘ge 1058 900 874 1038 1069 1024 1050 1017 1193 1098 1156

0

* The percentage of accumulated precipitation in 2018 in relation to normal year accumulated precipitation.

Table 2. Maximum dry period and accumulated precipitation from July 10 to August 21, 2018

. - Chune- Chune- - . .
Contents ~ Country Incheon Gye(?ng Gang-  Chung- Chung Jeonbuk Jeon- Gyeong- Gyeong Jeju
gi won buk nam nam buk nam
Accumulated
precipitation 505 40 487 150 348 127 105 160 599 443 35
(mm)
Normal
Or(‘ﬁn?)year 3854 4215 4826 4338 4181 385 3593 3618 3188 3902 3599
*
Perc(f;t)"“ge 13.1 0.9 101 346 83 33 2.9 44 188 114 9.7
0

Maximum  7.10- 7.12- 729- 712- 7.10- 7.10- 7.10- 7.10- 7.10- 7.10- 7.10-
dry period 8.5 8.21 8.20 84 7.27 8.21 8.10 8.9 8.9 8.5 8.10

(days) 27 40 23 24 18 43 32 31 31 27 33

* The percentage of accumulated precipitation in relation to normal year accumulated precipitation from July 10 to August 21.
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2018 1097k4] Bt 7128 14.7°CE B 7|21t} 0.3°C 200, £3] 7-8Yo= HW Rt} 1.3°C o =7
LIEATH(Table 4, Fig. 3). 1719030} 5 615 BEE S 17199 A7k ko= A=t P72t Xa17]20] 19734
ol 7P A VAL, A8 & 21722 8E 190 -85 41°C, A12-39.6°CE T o] |22t 9HH, £

o 2|117]20]33°C oVdR1 F9] Y5 UEhl= A 0 2 2R 845t 9 vAtel] 2 ke m|zIct 2018

o
— - = 1=
EQalss £ 31520190, 79 1552, 89 1432 58 7|25} BUETHee ZAQ4E s1=alirkFig. 4).

Table 3. Paddy crop growth stages and water demand (unit : mm)

Seedbed
Contents Preparation Vegetative and reproductive growth stage
stage
. . Effecti Panicl headi
Growing . Seed.bed Rice . ec‘.uve Non- amc © . e.a.dlng stage L
. installation and tillering . formation stage (initial ripening ripening stage
period . transplanter productive

watering stage (booting stage) stage)

Total 4.11-5.10 5.11-6.10 6.11-7.5 7.6—-7.15 7.16-8.10 8.11-8.31 9.1-9.20
(164 days) (30 days) (31 days) (26 days) (10 days) (26 days) (21 days) (20 days)
801 13 103 209 37 189 134 116
(100%) (2%) (13%) (26%) (5%) (24%) (17%) (14%)

Table 4. Difference of monthly mean temperature between standard normal year and 2018 (unit: °C)

Contents Mean Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

2018 (A) 14.7 -2 -0.2 8.1 133 178 222 268 273 204 136 7.7 0.8
Normal year (B) 143  -13 0.7 6.9 125 173 215 254 260 205 141 76 1.2
Difference (A-B) 0.3 -0.7  -09 1.2 0.8 0.5 0.7 1.4 1.3 -0.1  -0.5 0.1 -0.4

[ —e-standard Normals -e-201s |

Temperature (°C)

Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Died.

Month

Fig. 3. Comparison of monthly mean temperature between standard normal year and 2018.
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Fig. 4. Comparison of heatwave days between standard normal year and 2018.
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Fig. 5. Monthly mean storage rate in South Korea.

Table 5. Monthly mean storage rate in South Korea (unit: %)

Contents Jan.  Feb. Mar. Apr. May Jun. Ju.  Aug. Sep. Oct. Nov. Dec.
2018 (A) 702 706 83 8.0 787 645 662 753 82 869 860 86.0
Normal year (B) 71,1 73.1 759 775 647 526 664 674 643 659 683 703
Percentage* (%) 98.7 96.6 1084 1148 121.6 1226 99.7 111.7 1294 1319 1259 1223

* The percentage of accumulated precipitation in relation to normal year accumulated precipitation from July 10 to August 21.
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o] 48519 0, 2014 5,173 haollA] 20161d911%= 39,826 ha”7HA] 7 g H & o] LrERTY.

20150041 2017'A 7FaDA8 Al @2 Fig. 72 2t} 7FaEA8 2124 4=2015d 397K, 2016 857H, 2017
| 107712 v 42+ 57t 7ha WA 219220151 7471 7st A, 20169 S EE Ao, 2017 7] <t
A9 ARF Aol 5ol 7he F/de] Uehhe 5 =214 7k A E40E B let 7Y HA|(Table 6)2
20151 7,358 ha, 2016'A 39,826 ha, 2017'd 9,457 ha= WElSITE. ZA=12Q1 72 i d oo 2 YePgA|gt, £
735 A4 H ZQUG A& AP HFE S-S 9’ -8a B A9 S S Ve A B FiEl= 2 e
2 Kol

2018d0l= 79 At E= o] 8L HIF &= JF 7R g FE5 ZH A|&ol whE = =7H5 2,513 ha, &
2} A5 20,254 ha -5 & 22,767 ha 2ol 4] 7Hgo] 'HASSIGITt B AL 7|7l A 5 d-8rdo] 7P Hol )
[e] [e)

T 7 -8 Hol R o R AR AHA| Ag-go] gHshe Kae HIletl, 74 BarH] 50% viRk
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Fig. 6. Number of drought occurrences per decade (~1900 - 2018).
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Fig. 7. Drought occurrence areas by province in South Korea (~2015 - 2017).

Table 6. Drought area by year (~2012 - 2018)

Contents 2012 2013 2014 2015 2016 2017 2018
Paddy (ha) 5,000 3,065 5,173 2,822 10,241 7,780 2,513
Upland (ha) 6,500 4,303 0 4,536 29,585 1,677 20,254
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(a) Paddy condition under water-deficit (b) Upland condition under wilting point

Fig. 8. Drought conditions by province in South Korea in 2018.

(a) Based on accumulated (b) Based on precipitation in July (c) Based on storage rate in August

precipitation

Fig. 9. Drought frequency by province in South Korea in 2018.
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Fig. 10. Drought frequency analysis results for monitoring reservoirs.

Table 7. Comparison between drought frequency in agricultural reservoir and monitored paddy drought area

Useful

Trrigation . Drousht Paddy drought area (ha)
Conte-nts Reser-voir area RIW* slorage oue
(million  Frequency

(ha) ) 2016 2017 2018 Total

Gosam 2,970 2 15,217 2 0 365.0 48.0 413.0
Ansung
Geumgwang 1,906 3 12,047 2 0 365.0 48.0 413.0
Borye-ong ~ Cheongcheon 2,638 3 20,753 2 69.0 285.0 48.0 402.0
Seoch-eon Dongbu 2,477 1 10,734 2 188.0 0 72.0 260.0
Young-Kwang Bulgap 3,218 1 15,200 2 619.0 328.0 1.0 948.0
. Idong 2,152 4 20,906 10 0 63.0 1.0 64.0
Yongin "

Gijeung 1,226 4 11,630 10 0 63.0 1.0 64.0

Gang-neung Obong 380 29 12,708 10 0 7.6 0 7.6
Cheor-won Tokyo 1,314 2 17,412 10 0 1.5 16.0 17.5
Gyeong-ju Dukdong 1,069 5 22,537 10 7.0 34.0 0 41.0

*RIW: ratio of irrigation and agricultural reservoir watershed area.
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HI- & 7IEARY-2 2018 A 2o Zzi'% AlRYEISleH, 2-37folE WA ol aEe SH o= U 7
S22, o] 5= FAI6IH Bl fEuRt AR = wARA ke A REERIAAIE R G5t EAP
U= Eoll 8T uldare @_/‘]3}3'12 , sl ETAI=20179 9 BT 2018 G577 548
HZo] == 128714 A4 E o= 7184 2,5947H & 1 0] AP -§4-5 SE STt 0|2 o], 2018
off ZgHelA ARt E A7 HE et Afdle F2 72491 i o 2 FAI=|ITH(Table 8).

7heell aab o 2 th 3ol AsiAe T4t @A Bl A] HiFo] Feha o & Rf|ofokoltt. 7] A,
T2t o] 220188 ROl A AldRt 7 g thre- Abd et 2o s dse| Al el Hieh tiet 53 SHE St =S
U B, AN 9 A Fo] ek, HlF A il 2 S¢S IXEe R St 7 o AA| A o= T Al
7he |, ol i, 7Ra s AlAl i, $E 9] S Skl IHk(Choi, 2015).

gHH, 7FEel tHesl7] flsliAE 7 FoF A19& mfetste] Al oz el theshe Zlo] 85, 5
7ha FoF 2ol tigh Aol 19 417g W<l ZLTi 5o] Bl =0 AT ot AAIAI A9 E 7 s B
ti-soll REAPF . ot 712 A1 HellA = 7 e el tiet A, <= 71eo] 845, 7ha 24

745

by
2

o
ﬁOL
032 i

o

p=Ne}

N, ol

>~

o
2
1t

>~
_O|L
T
L

-
= ;
ol
—_

[-'J
> omgh

r

w2 we ®

Table 8. Implemented agricultural drought measures in 2018

Contents Agricultural drought measures Implemented proeject

Fill resevoir with water * Simple pumping station:
Preliminary . . i Obong, Dagae, Galjeon, Geunchon, and Dangbuk district
secure a simple pumping station

measure . » Temporary pumping station: Bomun district
(preemptive response) . ) . . N
* Reservoir water filling: Jinrye and Jisan distrcit

* Simple pumping station: Hangok district

Emergency Instruction ex‘Fraction well, * Direct water supply:
measure fresh water direct supply, Daceho freshwater lake and Geumgang water supply
riverbed excavation, dredging * Emergency water supply: Nakdong district
* Pump replacement: Jangan pumping station
Long-term Promc‘)ti_ng' water supf?ly system * 4 district of the Yeongsan River ' o
measure by jointing reservoir, weir, * Development of multipurpose rural water in Pangyo district

pumping satation * Reorganization of rural water supply system
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Table 9. Improvements for efficient drought response in the future

Improvements Details
Advanced drought prediction * Advanced drought prediction technology and algorithms
Establishment of standards for * Establishment of concepts and standards for drought-prone areas
drought-prone areas * Establishment of regional customized drought response support plan

* Development of water conservation technology reflecting drought characteristics
by region
* Establishment of locally water conservation governance

Establishemnt and operation water
conservation governance

Development of reservoir operation * Development agricultural operation rule based on scientific and statistical analysis
rule to cope with drought to cope with drought
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